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; MAGNOLIA METAL "Emery. 


IN USE BY 





Eight Leading Governments. 


BEST ANTI-FRICTION METAL FOR 


High-speed Engine, Dynamo, Rolling-~Mill, Steamship, 
’ Railroad, Saw-Mill, Cotton-Mill, Paper~Mill, Woolen-Mill, 
Silk-Mill, Jute-~Mill, Rubber-Mill, Sugar-~Mill, Flour-~Mill, 


oy Son Sam Oesy Sane | PATENT METAL CENTRED 








\ MACNOLIA ANTI-FRICTION METAL CO., ENERY AND CQNUNSUN: WHEEL. 
o ne ameter. 
Owners and Sole Manufacturers, We also make 


London Omice, 75 Queen vieworia St: 7 Cortlandt Street, NEW YORK, Solid Emery & Corundum Wheels. 


Chicago Office, 41 Traders Building. 
THE “‘SAFETY’’ FEATURE of this wheel 
is shown in the sectional cut, the material 


being dovetailed into the metal, insuring im- 

munity from danger in case of Wheel bursting. 

a We have run a split wheel 2,800 revolutions per 
’ 


minute, the metallic centre retaining the ma- 
terial in place.. 








sien ve cociplote Power Plant. | Water Wheels, Cup Wheels 
Estimates and Drawings Submitted. and Special Shapes to Order, 


WESTO N EN Cl N E co SPECIAL ATTENTION TO SAW GUMMERS. 


A | Discount on all Centers Returned for Refilling, 


PAINTED )_ POST, N. Y. | This means Economy. Descriptive Circu- 
lars, Price Lists and Catalogues 
‘RE etapa teem ae Es: Mailed on Application. 
JULIAN SCHOLL & Co., GEO. D. HOFFMAN, TME 








126 LIBERTY ST., 82 LAKE ST., cme 8 mer ee 0 
NEw York, N. Y. CHICAGO, ILL. A Saf ty k y Wh | ( 

H. M. ScrpLe & Co., 3rd and Arch Sts., J 
. PHILADELPHIA, PA. Foot of Leib Street, 


DETROIT, MICH. 


« COKE "FeneFhea 


F. J. & H. R. POOL, Western Reserve Building, CLEVELAND, OHIO. | 











| DOVER, QUEEN’S RUN, STANDARD, 
SAVAGE AND WALLACE, 


} MANUFACTURERS AND SHIPPERS 


| RYRE BRICK, FIRE CLAY. 








CRAHAM TWIST DRILL & CHUCK CO., Detroit, Mich., 


Sole manufacturers of GRAHAM’S PATENT GROOVED SHANK TWIST DRILLS and 171 Merwin Street, 


OHUCKS. Endorsed by progressive mechanics everywhere. Send for Catalogue. 
CLEVELAND, OHIO. 
Che list retail price of this Buckle is less than one-half the 


as FIRE BRICK WORKS, 
wholesale price of inferior goods when we commenced to man- 


SHARON, PA. 
SILICA CAG 
act) re, and dealers, even in small towns, find it profitable to carry a stock to sell with iron for tie rods. 
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CLEVELAND CITY FORGE & !RON CO.. CLsVveLAND. Ono. No. 1 Silica Brick. No. 1 Mill Brick. 





MANUFACTURERS OF 


OPEN HEARTH STEEL CASTINGS OF ALL KINDS, SILICA BRICK, FOR ROLLING 


MILLS AND STEEL SMELTING 


Solid and Equal to Steel Forgings. 
Send Sketch and get Ketimate. Prompt Delivery. FURNACES, FIRE CLAY. 


OFFICE AND WORKS, SHARON, PA. SHARON. PA 


THE ASCHMAN STEEL CASTING CoO.. Y= 
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ESTABLISMED 30 YEARS. 


WM. B. POLLOCK & COMPANY. 


Wwounsestown,. Ohio, 
MANUFACTURERS OF 


STEEL. B 0 : q p R S EVERW 
rERON we Ee. 
Contractors for the Construction and Erection of a & AVY rc L ATE WO a K,. 


For Blast Furnaces, Rolling Mills, Steel Works, Mines and all purposes. 
RIVETED LINE PIPE A SPECIALTY. 


—STILWELL’S — 


PATENT LIME-EXTRACTING 


Heater and Filter 


COMBINED, 


Is the only lime-extracting Heater that will prevent scale in steam 
boilers, removing all impurities from the water before 
it enters the boiler. Thoroughly tested. 

















L. SPENCE & SON, 


Manufacturers of 











STATIONARY ENGINES, 20 0 100 H. P. 


Portable Engines, 


THRESHINGC MACHINES, 

——AND 

Large Engines for Rolling Mills and Blast Furnaces. 
Send for illustrated catalogue. 


Martin’s Ferry, Ohio. 


THE KILBOURNE & JACOBS MFG. CO., Columbus, Ohio, U. $. A. 


Furnace and Foundry 


- = Coke, 


The only Coke you can buy and know vou 
are getting the best that can be manufactured. 
All our works in the heart of the Region, within 
four miles of Connellsville, Pa. 


CAPACITY, 3,000 TONS DAILY. 


W. J. Rainey, Cleveland, Ohio, 


OVER 3,000 OF THEM IN DAILY USE. 





This cut is the tac-simile of the appearance of the shelves or a 
No. 5 Heater at work on ordinary lime water when the door was 
removed after the Heater had been running two weeks. 


ILLUSTRATED CATALOGUES, 


Stilwell & Bierce Mfg. Co., 


DAYTON, OHIO. 











MAIN OFFICE: 
MERCANTILE BANK BUILDING. 


- — = >= =f 
Largest manufacturers in the United States of Wood and Steel Wheelbarrows, Charging Barrows, 
Dump Carts, etc. Goods guaranteed superior to any others upon the market. Prices moderate. 

























Write us for catalogue and prices before purchasingielsewhere. gy 2 UI and PORTABLE. All Sizes. 
Dwarfs in Size, but 

J “ssPauvistxt Abg:"andinipenanin every bugs Sate Compl ~earenig agiens 

& SAY! samples $1.50, prepaid. Rebate on order of $25.00 or over. Write us , yf ‘; on geod py 
CLA RK z& Cco,, Mfrs. ae Specialties in all Materials. . = ‘ and requires but little 
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The Standard of Excellence. 
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VoLuME XXV. CLEVELAND, O. 


THE 


WEEK IN IRON CIRCLES. 


GENERAL FEATURES. 

The week covered by this report opened with a con- 
tinuance of the favorable conditions noted in our reviews 
of the past month, and in its first half was marked by tran 
sactions of large volume in raw iron and steel, at prices 
evidencing additional firmness. It has ended, however, 
in uncertainty and hesitancy, due to the election result, 
that have already made themselves felt in the hanging up 
of transactions that under different conditions would have 
been closed. A number of heavy deals in raw material 
were closed on Saturday and Monday, because of the 
buyers’ confidence that the election would be an endorse- 
ment of Protection and their belief that the advance in 
prices recently started would continue, under plentiful 
demand. 
was not this confidence as to the result, and the completion 
of transactions was put over until after the election. In 





Instances might also be cited, in which there 


these cases, the would-be buyers will not pursue negotia- 
tions further until they see how the land lies and how their 
The 
effect of the election, it may be said in brief, has been to 


own customers, in turn, feel about future operations. 


check the advance in iron, owing to the impossibility of 


making any forecast as to demand. There will be, at least, 
a period of waiting; if that be all, the iron trade will 
esteem itself more than fortunate. As there 
market since Tuesday, whatever is said as to prices in this 
review applies to the half week preceding that day. From 
all primary markets, reports come of additional strength 
in pig iron. 
quotations three weeks ago, has gone into transactions. 


has been no 


The 25 cents advance, that existed only in 


Some sales have been made of foundry irons at 50 cents 
above possibilities six week ago. While Southern makers 
have been disposed to push up prices faster than Northern 
sellers are warranted in going, it is a fact that in territory 
tributary to Northern furnaces, where Southern furnace 
men have been in the habit of cutting close to cost, the 
advance has not been maintained. 
fully shared the 
the 
the expense of forge, through the displacement of 
puddled iron by billets. Yet there are 
servers of market tendencies who think that 
creased use of iron will in some measure compensate for 
the encroachment of steel—a view that has in it some 
comfort for the puddler. Bessemer iron has advanced in 
the week. Transactions of Saturday were on a_ basis of 
$14. 10@$14. 25, Pittsburgh, and sales were made on 
Monday, at $14.40, with deliveries running up to July, 
'93. In billets there was large buying, immediate deliver 
ies being at $25@$25.50, while contracts on which deliv- 
eries extend into March were made at $23.25. The de- 
| Mand continues in excess of the supply. The expected 


Forge iron has not 


firmness of foundry grades, since 


activity in Bessemer has been somewhat at 


close ob 


the in- 
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change of the Edgar Thomson mill from rails to billets 
will relieve the pressure somewhat. ‘That the Carnegie 
company are again buyers of Bessemer iron indicates that 
they are coming closer to their normal capacity for billets 
and finished material. In the structural market 
holds up and prices are steady. The plate and sheet de 
mand is still strong. For light sheets there is still a 


pressure on the mills, due to the needs of tin plate works. 


demand 





THE LOCAL OUTLOOK. 

Ore shippers were surprised at the record of shipments 
given in this column a week ago, showing 7,823,251 tons 
sent from upper lake docks to Nov. 1, and indicating 
October shipments of a round million tons. Should the 
November shipments be haif that much and the year’s 
rail shipments come up to last year’s the great record 
of 1890 will be exceeded. But rail shipments this year 
are a mere bagatelle. The Illinois Steel Co., that has 
been crowding its South Chicago docks with ore, in the 
past six months, is not likely to be in the market for a 
pound of ore that will go by rail after navigation closes, 
It is 
not likely, therefore, even though November shipments of 
ore should be beyond expectations, that the record of ’go 
can be exceeded. 


though in other years it has been a heavy shipper. 


Boats chartered now for Lake Superior 
trips will hardly bring down more than the one cargo; 
certainly a second Lake Superior trip will not be possible. 
It is now, with most ore shippers, a matter of picking up 
Ashland ore char 
ters are $1.30, as last week, while Escanaba business is 
taken at 85 cents. ‘The ore market is quiet, as 
transactions go. Something has been done in 
Mesaba ore, though the figures given in a Duluth dis 
patch may be divided by two. Himrod & Co. 
of Chicago, have contracted for 20,000 tons of Mountain 
Iron ore and 20,000 tons of Biwabik ore, for their furnace 


the loose ends of the season’s business. 


far 
as late 


Chas. 


at West Duluth, which is now undergoing repair ready to 
go into blast in December. The first cargo of Mountain 
Iron ore is now on the way to Cleveland and will be put 
on C. & P. docks, whence it will be distributed among 
It is stated 
that the purchases by Himrod & Co. have attached to 
them certain conditions as to results of tests of early ship 


furnacemen and chemists for thorough tests. 


transactions within the 
week were on the basis of $13.80 at Valley furnace, with 


ments. In pig iron, Bessemer 


deliveries running forward eight months. An offer of 
$13.50 at furnace for a round lot, with extended deliveries, 
has been pending for several days. These cases 
indicate the tendency, but in view of Tuesday’s 
result, there is no attempt to make forecasts. In 
foundry iron, quotations are held at from 25 to 


50 cents higher than those of a month ago, on Scotch 
irons ; in gray forge there is only moderate activity. Con- 
cessions on coke are not as readily obtained as earlier in 
the fall. Shipments from the Connellsville region exceed 
current output and prices are moving toward list. 
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GENERAL MARKET RESUME. 

SPECIALLY REPORTED FOR THE IRON TRADE REVIEW 
a [he pig iron market in the past week has 
weege- shown a decided tendency towards higher 
prices, and sales have aggregated a larger amount than 
has been noted for several weeks past. Several large 
buyers who were not expected to purchase for quite a 
while have come into the market, and it is probable that 
the stronger feeling has communicated itself to users as 
well as sellers of iron. Sales have been made 25¢ a ton 
higher than was possible a week or two ago, in good 
many instances, though quotations have not as yet been 
changed. 

3AR [RON.—Sales have increased in the past week over 
the week previous, and prices continue to be very firm at 
1.65c and 1.70¢. 

BILLETS AND Rops.—The demand is still very large, 
and the mills, being well sold up, are picking their busi 
ness. Billets, $26; rods, $35. 

Rats AND TRACK Suppiies.—Business has held _ its 
own, the aggregate sales being quite large. Prices are 
unchanged. Rails, $31.00 to $32.50; track bolts, 2.75 
to 2.80c; spikes, 2.05¢ to 2.100. 

STRUCTURAL IROoN.—There is no change to report, the 
demand still exceeding the supply. Prices are firm and 
unchanged. Beams and channels, 2.45c to 2.50c; angles, 


sheared plates, 2.20c to 2.35c; tees, 


PLateEs, Tupes, Etc. 


are fully up to expectancy, being very large. ‘Tank plates, 


Prices are very firm, and sales 


2.20c to 2.25c; shell steel, 2.50c to 2.60c; flange steel, 
fi 


re box steel, 3.75c to 4c; tubes are selling at 


2.75 to 3c; 
discounts of 55 and 571% per cent., and 62'4 and 65 per 
cent. 

MeERCHANT STEEL.—The demand is still larger than the 
supply, and sales are made only for future deliveries. 
Prices are unchanged. Open-hearth spring, 2.35c to 
2.40; tire, 2c to 2.15c; machinery, 2.20¢ to 2.25¢; cruci 
ble spring, 3.60c; machinery, 4.75c; tool steel, 6!.c and 


upwards; Bessemer bars, 1.goc to 2c. 


SHeEEtTs.—The mills still control the situation, the de 
mand being much larger than the supply. Prices are 


very firm, but unchanged. Galvanized sheets are being 
quoted at 70 and 7'4 per cent., and 70 and 5 per cent. at 


the mills, and 65 and 10 per cent. and 7o per cent. from 


store. Black sheets are selling for 3c f. 0. b. Chicago. 
Orp Rats, Scrap, Evrc.—Business is quite dull, no 
large sales having been made. (Juotations are the same 


as lass reported. Old rails, $17.50 to $18; old wheels, 


old steel rails, $12 to $13; No. 1 forge, $14; No. 1 


ts 
S14: 


a 
mill, $11; turnings, $8; mixed steel, $9; coil steel 
$13.50; leaf steel, $14.50; low tires, $14.50. 


While there is no spe ial change in the market 
wineinna from last week so far as prices are concerned, 
especially referring to the foundry grades of Southern 
iron, there has been a change in price of grey forge and 
mottled, which are to-day on the basis of $9 for grey forge 
and $8.50 for the mottled, f. o. b. cars at the furnace, 
and the furnaces are inclined to sell only for immediate 
shipments, or shipments not beyond the first of the year, 
at this igure. There is a general feeling among both 
buyers and sellers, at this time, that there will be a buoyant 
warket during the balance of the year, and that 1893 will 
open up with exceeding!y bright prospects, in all branches 
of the iron trade. 

Notwithstanding the fact that the political situ 


Detroit . : . ; 
ation, which has not been freely discussed until 


the past week, has occupied the minds of many iron users, 
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there were some goodly transactions for consumption in 
the local market, of Southern iron, at slightly better terms 
than have been heretofore made, While prices have not 
advanced, deliveries have been shortened and the matter 
of purchase has not been so much in the buyers’ hands as 
heretofore. J.ake Superior charcoal gets better and better 
every day. <A perceptible shortage is now realized by 
many buyers, the market has a very much stronger tone, 
and some furnaces are asking from 50 cents to $1 per ton 
advance, depending somewhat upon the grades and time 
of delivery. No. 1 iron seems to be a very scarce article, 
and commands fully $1 above the lowest quotations. 
Finished material has been active, but confined largely to 
the shipbuilding and car building industries, both of which 
have been very busy in this city and State. 

There have been no large sales reported, 2,000 
tons being about the heaviest single order 
placed. No. 2 soft sold $9.25, Birmingham, for six months’ 
delivery, beginning January, 1893, and grey forge at 
$38.75 for same delivery. Some furnaces display a disposi 
tion to crowd prices up, while others, more conservative, 
think present figures should be maintained for some time 


before asking more Stocks in first hands are reported 


light. Among the rolling mills business continues very 
active, and the demand for finished product is strong, so 
that it is hard to keep up with the urgent calls for material 
on the part of car companies and railroads. It 1s evident 
that there will be no falling off in price, and the unusual 
spectacle of business continuing good in the face of a 
Presidential election, makes it evident that) whichever 
way the election goes there will be but little disturbance 
of trade. 

The raw iron and steel market is steadily gain 
Beil ing strength and the impression grows. that 
higher prices will not long be delayed, both for crude and 
finished material. Inthe pig iron market there 1s a disin- 
clination to make long time contracts at present prices. 
Valley makers of Bessemer iron have their ideas at $13.50 
at furnace and a 10,000-ton sale is reported that brought 
$13.65 at furnace, equivalent to $14.25 Pittsburgh. It 
would be fair to put the market at $14.10, Pittsburgh. Buy- 
ers, however, think that an increase in production will 
enable them to get more favorable prices later on. Grey 
forge is in steady demand at $12.50, while white and 
mottled still stands at $12. The steel billet market 1s on 
the basis of $25 for November deliveries, while contracts 
on which deliveries run into the first three months of next 
year are closed at prices ranging from $23 to$24. Struct 
ural material is firm and the demand increasing. Kates 
are: Steel beams, 2 1-10 (@ 2 2-10c; channels, 2 @ 
2 1-10c; angles, 1 (@ 2c; tees, 2.40 @ 2.50c; steel 
mill plates, 1.75 (@ 1.80c. 

The market is active at the advance, which is 
now general. Northern Lake ore coke irons, 
which have been pursuing a conservative policy in the 
matter of prices made no change until in a measure 
forced to by their sold up condition for the balance of the 
year. The advances as now fixed range from 25 to 75 
cents per ton, the latter being on certain grades of South 
ern iron which has been abnormally depressed during the 
decline. 

THE machine and pattern shop of the Atlas iron works 
burned Monday, Nov. 7, at Potrero, Cal. The loss will reach 
$70,000, with $40,000 insurance. Valuable machinery and pat- 


~ 
terns were destroved. 


THE Mahoning Valley Iron Go. may operate their Valley mill 


with non-union men 
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A BLOW TO PROTECTION. 

Enough is known at this writing, of the result of Tues 
day’s election, to make certain that Grover Cleveland has 
been elected President and that the next House will 
have a Free ‘Trade majority. 
Trade Review in this contest begins and ends with its tariff 
Believing that in the main the McKinley tariff 


The interest of Zhe Jron 


phases. 
law stands for a policy under which the industries of the 
United States have thrived and that any material changes 
in its provisions would seriously disturb the condition of 
general prosperity that now prevails, we had looked to see 
a different verdict upon it. 

There is this to remember, however: A party in power 
is far more conservative than the platform on which it dis 
placed the ‘‘ins.”” The further fact is also to be thought 
of, that the election of Tuesday has made no change in 
the chances of a Free Trade measure becoming a law, 
except to remove the possibility of a Presidential veto. 
The Senate stands in the way of an anti-Protection bill 
becoming a law, just asit prevented the passage of the 
Mills bill. 

There will doubtless be a pause in the investment of 
Welsh capital in tinplate plants in the United States ; and 
there may be wage reductions by home manufacturers 
who would fortify themselves in advance, in view of the 
increasing probabilities of destructive foreign competition. 
But as far as actual changes in tariff legislation are con 
cerned, little is to be looked for from the Congress 
that will convene in December of next year. ‘The coun- 
try has been going about its business with an almost com 
plete indifference to the campaign just closed, and we 
shall not look to see any notable disturbance in busi- 
ness, now that the result is known. Capital will be more 
cautious about leaving bank vaults to take the risks of 
industrial investments, but that will not be so hard upon 
capital, as upon the country’s well-crowded labor market. 

If what the advocates of Free Trade said in the late 
campaign is true, the result is a verdict from a majority of 
the people, that Protection has benefited industrial capital- 
ists and not the rest of the people. If this is the sober 
judgment of the majority of the American people, and if 
it is to crystallize in legislative enactment, we have simply 
to express the confidence that the day will yet come when 
it will be repented in bitterness. 

Why the most prosperous nation in the world should 
seek to change the policy that has brought it prosperity, 
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and in the face of Great Britain’s rueful experience with 
Free ‘Trade, is past our ken. 


INCREASED VALLEY PRODUCTION. 

There are signs that the improved condition of the raw 
iron market, noted in the past month, will brin« such 
additions to the list of active furnaces as will tend to re- 
establish the long-standing relation between production 
and consumption. ‘This is not encouraging from the pro- 
ducer’s standpoint. In the Mahoning and Shenango 
Valleys alone, there have been added to the active list, in 
the last ten weeks, furnaces representing a weekly capacity 
of 6,750 tons, Preparations for resumption are now being 
made by other furnace firms that will add to this amount 
a weekly capacity of at least 4,000 tons by the rst of 
January. 

A number of the valley furnaces, particularly in the 
Mahoning Valley, have put themselves in shape, in this 
interval of suspended operations, to make pig iron at the 
lowest possible cost, and their general resumption will be 
with a determination to stay in the race. If there is to be 
any compensation for their additions to the monthly make 
of raw iron, it must come from the suspension of furnaces, 
making iron for the general market, that have persisted, 
n spite of unfavorable location and poor equipment, in 
putting out iron through a whole year of declining prices. 
The present status of Mahoning and Shenango valley fur- 
naces is shown in the following : 

FURNACES IN BLAST IN THE MAHONING AND SHENANGO 
VALLEYS. NOV. I, 1892. 


Number that Active 
can be weekly 
No.of operatedat In capacity 
Company stacks. sametime. blast Tons. 
MAHONING VALLEY 
Thomas Furnace Co.........ccc0c0 1 I i 1,500 
Girard Iron Co. Feb isa ia I I I 1,500 
BEITCE BEIe EPO COiicc ccccssiccctates I 1,500 
Youngstown Steel Co....... I : 
Brown Bonnell Iron Co 2 650 
Himrod Furnace Co......... I diate 
Mahoning Valley Iron Co I I I 1,30 
Andrews & Hitchcock...... 2 I TOK 
Andrews Bros: CoO.............c000 I 1 I 1,500 
Struthers Furnace Co....... , I I ; 
Ohio Iron & Steel Co I I I 1, 200 
IE ecdcischsubelanbiekasnannedacente 15 I 8 9,85 
SHENANGO VALLEY 
Raney & Berger. ...ccscccccess.. 2 I I 100 
Crawford Iron & Steel Co I I I 1,300 
Rosena Furnace Co............000+. I 
Beate TTI iias cs cios ccnincesosiens . ? 1,200 
Wheeler Furnace Co............... ; 
Stewart IFO Co...ccceccecscesse 2 2 I 00 
Sharon Iron Co..... saeskievl I I 70 
Sharon Furnace ‘Hall & Co I 
Spearman Iron CO ....cceeceeeeeees 2 600 
tDouglas Furnaces.. ..........000 2 I 600 
Perkine: ct CO., Titi. <2... -sceseece 2 I 5 
Sharpsville Furnace Co I 
Alice Furnace Co............... 
Claire Furnace Co...0cc.scsccess. 
TORBE wines: sic cae tantrancudl’. ae I 8 SK 
‘otal Mahoning Valley 15 S 7,550 
BOth Valleys .cccrsccsesoosesee 37 29 1¢ 16,35¢ 


Blown in this Fall | Blown out for relining Nov. 5. 
‘he number of stacks out of blast Nov. 1 
the Mahoning Valley and 8 in the Shenango Valley, a 
total of 13. Of these, 1 inthe Mahoning Valley and 4 in 
the Shenango Valley will be in blast by the beginning of 


was 5 in 


the year. 


TRACK-LAYING IN 1892. 

The best estimates of railroad track laying in the United 
States in 1892 put the total of main lines in the neighbor- 
hood of 4,000 miles. In the nine months ending with 
September, there were laid 2,519 miles, not counting double 
track or sidings. It was expected that track would be laid 
on about 1,500 miles of road before the year ended, if 
October and November brought seasonable weather. ‘This 
would make 4,000 miles an outside figure for the year. 
The record for 1891, 4,262 miles, was disappointing, and 
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| Amalgamated Association into their positions at Pittsburgh, 


the smallest in six years, but this year, it will be seen, pro- | 





mises to show a still further falling off from the yearly 
average of 6,285 miles of new track added to the railroad 
mileage of the country in the last 15 years. 

While the steel rail demand does not cut the figure in 
the iron and steel market that was the case several years 
ago, it is also true that steel rails are not depended on by 
the iron industry as they have been heretofore. The 
enormous consumption of iron in 1892, in spite of a rail 
demand lighter than in any year since 1885, indicates that 
less and less account will be taken of track-laying as a 
factor in determining whether a twelve-months’ record 
shows well or ill for the iron facturer. 


THE contest for superiority between wire nails and cut 
nails has reached a point at which the arbitrament of a 
scientific test is sought by the representatives of the cut 
nail industry. The terms of the contest, and the names 
of the contestants are given elsewhere in this issue. The 
production of nails in the United States last year was 
9,116,561 kegs—of cut nails, 5,002,176 kegs; of wire 
nails, 4,114,385 kegs. In 1886, the production of cut 
nails was 8,160,973 kegs, and of wire nails 600,000 kegs. 
In the last five years, the increase in wire nails has been 
almost entirely at the expense of cut nails, and the propo 
sition of the cut nail manufacturers is evidently with a 
view to stemming the current that has been so steadily 


against them. 


EsrimMaTes differ as to the amount of Mesaba ore that 
will be in the market next year. Conservative men in 
terested in the new range have predicted an output of 
700,000 or 800,000 tons, and figures have dropped as low 
as 500,000 tons. It is safe to say, in view of the large 
sales of ore this year and the unprecedented shipments 
based on increased demand, that the added uses for iron 
developed within the present year, in street railway and 
structural lines, will alone take care of whatever the Mes 
aba range may add to the Lake Superior region’s product 


of 1893. 


HE iron market is coming to be less and less in the 
buyer’s hands. That is a condition precedent to a dis- 
tinct advance, and the indications are that this will not be 


long delayed. 


Tue shipbuilding and car-building industries are cut- 
ting a large figure in current iron consumption. 


Movements of Wage-Workers. 

The Finishers’ Union of Iron and Steel Workers, as the new 
offshoot from the Amalgamated Association is called, has 
elected John D. Carey, of the South Side, Pittsburgh, presi- 
dent; Geo. D. Gessaman, of Youngstown, vice-president and 
general organizer, and P. J. Mundie, of Youngstown, secretary 
The new president is a heater at Jones & Laughlin’s works. 
The officers of the new organization say that they do not pro- 
pose to interfere with the operation of mills, that there will be 
no closing down on account of non-union material or non- 
union men, and that if their employers pay them satisfactory 
wages they will let them run their own mills. ‘The first lodge 
of the finishers’ union, known as Fair Play lodge, was started 
at Youngstown, last week. 

Itis stated that notices will be posted at the Beaver Falls 
mill of the Carnegie Co., on Thursday, announcing the re- 
sumption of operations on Monday, Nov. 14. It is said that 
the company have the names ofa large number of the old 
workmen who are willing to return when a new start is made. 
The strikers’ leaders are very bitter toward Beaver Falls mer- 
chants who made overtures for a settlement of the trouble. 

There are reports again of quite a number of Homestead 
strikers applying for their old positions. 

Vice-president W. A. Carney inducted the new officers of the 











| last week. Mahlon M. Garland, the new president, has acted 


as assistant president. His assistant will be P. H. McEvey, of 
Youngstown, O. John C. Kilgallon is the new secretary, with 
Stephen Madden, retiring secretary, as assistant. 


AMONG THE IRON MINES. 

The statement is denied that the Standard Ore Co., of 
Duluth, has proposed to lease one forty from the Homestead 
Iron Mining Co. at $5,000 advanced royalty and 4o cents a ton 
on a minimum output of 30,000 tons. 

Shipments from Two Harbors up to Nov. 2 were 1,084,919 
tons—Minnesota grades, 452,781 tons; Chandler grades, 616,- 
583 tons; Pioneer, 2,625 tons; Zenith, 12,930 tons. The last 
cargo of Zenith ore has been shipped. The company have 
reached the point at which they will be able to put the mine 
in shape for extensive operation. 

The Standard Ore Co. has not leased the Kanawha and there- 
fore that mine is not included in the arrangement with Corri- 
gan, Ives & Co., applying to the Cincinnati and Hale. 

At the Chicago property, which is close to the towns of 
Merritt and Biwabik, developments have shown ore to the 
depth of 35 feet and a width of 4o feet. Water and the lack of 
pumping facilities prevent complete tests, but a steam pump 
will be moved to the mine and the depth of the deposit ascer- 
tained. James Billings, manager of the Chicago, has taken a 
quantity of the ore to Duluth for analysis, and W. J. Rattle is 
at work on some of it. 

Ashland shipments have been light, of late. Last week’s 
record was only 33,390 tons, about half the usual amount. This 
makes the total for the season 2,128,355, or 42,201 tons behind 
the great total of 1890. The present week will doubtless see 
that record equaled and this season’s total will exceed that of 
‘go, but not greatly. 

The MWesaba Range says that Messrs. Ely and Rattle, of 
Cleveland, are negotiating for a lease of the Rouchleau forty 
in 58-17, on which itis estimated 600,000 tons have been already 
shown up. 

The Commonwealth Iron Co. has resumed shipments from 
the stockpile at the old mine, and the ore has been going for- 
ward at the rate of 500 tons a dayin view of recent sales. 
There are 35,000 tons of ore in stock. The Commonwealth 
Co.’s Badger mine will continue shipments to Escanaba until 
Dec. i. 


Tin Plate Progress. 

The first piece of tin plate made at the works of the 
Morewood Tin Plate Mfg. Co., in Elizabeth, N. J., was run 
through the coating pot on Friday, Oct. 28, by John C. Rankin, 
mayor of Elizabeth. The ground was broken for the mill last 
June, J. H. Rogers, one of the partners in the company, had 
charge of operations. There are three acres of land. The 
present mill has a capacity of 1,200 boxes of 20x14 tin plate a 
week. The works will soon be enlarged to give a capacity of 
5,000 boxes a week. The company has expended between 
$70,000 and $80,000 and the entire cost of the proposed plant 
will be $250,000. When the factory is in running order it will 
give employment to 200 men, and when completed, from 500 
to 700 men will be required. The workmen employed will be 
Americans, and the firm expects to pay twice the wages to the 
men which they give in Wales. The black plates which are 
being used at present are shipped from Wales, but as soon as 
the company has completed its steel mills in Gas City, Ind., all 
the plates used will be of American manufacture. 

Articles of incorporation have been filed in Illinois by the 
Swansea Steel & Tin Plate Co., capital stock $200,000, The 
incorporators are Walter R. Howard, L. T. Shirley and Jesse E. 
Roberts. The company is organized for the manufacture of 
American tin plate, and the principal stockholders are Welsh 
The plant, which will consist of four mills, will be 


The mills 


capitalists. 
located at St. Paul Park, a suburb of St. Paul, Minn. 
will employ not less than 300 men. Work on the buildings 
was begun early in January and the mills will be in operation 


by June |. 


At Akron, O., the L. M. Biggs boiler works, recently con- 
solidated with the J. C. McNeil Boiler Co.’s works, burned to 
the ground, Nov. 9. Loss, $25,000; insurance, $10,000. 
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CAHALL WASTE HEAT BOILER. 

A patent for the boiler described herewith was granted John 
Cahall, of Mansfield, O., Oct. 25, 1892. The 
for preferring the vertical type of water tube boiler to the 
horizontal boiler are thus stated by himself: “In a horizontal 
water tube boiler one-third of the outside surface of the tube 


inventor’s reasons 


soon becomes covered with soot and small cinders, while on 


the inside any sediment in the water is precipitated on the 
These two elements greatly reduce 


lower half of the tube. 









































the effective heating surface of the tube, and, in addition, the 
sediment collects in the tube over the hottest parts of the fire, 
causing the tube to draw down towards the fire and burn out. 

“In the Cahall boiler these faults are overcome. The tubes 
being nearly vertical no soot or cinders can lodge on the out- 
side of the tubes, nor can sediment form on the inside, as all 
sediment precipitated falls down through the tubes into the 
mud drum, away from the intense heat of the fire, thus making 
it a boiler very economical in the use of fuel and allowing it to 
expand and contract freely in all its parts.” 


THE IRON TRADi. REVIEW. 


_ 


“I 


The following is a description of the boiler, as adapted to 
the use of waste heat from a puddling or heating furnace. 
In the illustration, A represents the steam drum; B, the mud 
drum; C, the central fire flue in mud drum, lined with fire- 
brick, through which passes the waste heat from the furnaces ; 
D, 4” water tubes; E, 5” water tubes; F, dome with manhole 
in end, for entrance into steam drum for cleaning, examination 
or repairs. Gis manhole entrance into mud drum for cleaning, 
examination or repairs. H, conical combustion chamber where 
I, draft passage around steam drum, the 


vo =) 


all gases ignite ; 




















































































































































































































































































































































































































































































































escaping heat thus superheating the steam, and preventing 
condensation ; J; pipe with safety valves; K, smoke stack; L, 
cast iron boxes around dome and steam pipes with slides, thus 
allowing boiler to expand and contract freely, without cracking 
the wall and straining the pipes; M, peep-hole boxes, with 
doors, for examination of tubes and brickwork; N, braces in 
steam drum; O, cast iron plate upon which the boiler and 
brickwork are built; P, cast iron columns supporting boiler 
and brickwork ; Q, heating furnace ; R, feed pipe from which a 
number of smaller pipes lead into the tops of the large tubes ; 
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5, water column; T. damper. The arrows in the tubes show 
the direction in which the water circulates. 

The heat coming up through the central fire flue in the mud 
drum is discharged directly in the center of the compact body 
of water tubes, and the draft passage being around the steam 
drum the heat and flame must pass among and around the 
tubes before it can reach the smoke stack. 

It can be readily seen that each 
equal amount of heat, and consequently all expand and con- 
tract alike, producing no strains that would weaken the boiler. 

By the peculiar construction of the wall, the flame and heat 
must pass the entire length of the tubes before it finds the 
outlet around the steam drum. 


boiler tube receives an 


The large conical space in the 
center of the boiler forms a combustion chamber, in which all 
gases mix and ignite, thus increasing the economy of the 
boiler. The tubes being placed at an angle te the fame makes 
the heat very effective. 

In this boiler, the circulation is obtained by using two differ- 
ent sizes of tubes in its construction, and feeding the water 
into the large tubes at the top. 

The feed water being colder and of greater specific gravity 
than the hot water in the boiler causes it to descend through 
the large tubes to the mud drum, by which time it has been 
thoroughly mixed with the hot water, becoming the same 
temperature, and depositing the greater amount of its impuri- 
ties; then it rises through the smaller tubes and is converted 
into steam. The feed water is fed into the boiler in a number 
of small streams. It soon mixes with the hot water, becoming 
the same temperature, thus keeping the boiler at very nearly 
The boiler is 
accessible in all its parts for cleaning or examination. 


the same temperature in the different parts. 


When the tubes get hot and expand, the steam drum rises, 
and as the boiler is entirely free of brickwork and all extend- 
ing parts are enclosed in expansion boxes, there are no strains 
on the boiler. 

If preferred, the cast iron columns, P, can be abandoned and 
the boiler wall started from the ground. 
connection with the neck of the furnace. When this boiler is 
used for gas or oil it is placed on a raised foundation about 
two feet high, with a manhole, through which the pipe is 
placed conveying the gas or oil. 


An archway is left for 


The pipe then rises through 
the large central flue (which is large enough for a man to go 
through) and is connected at the top of the mud drum to 
a circular pipe having a number of burners attached to it. 


Personal. 

Bernard Morran has been appointed superintendent of the 
Bay View, Wis., blast furnaces of the Illinois Steel 
place of T. W. Robinson, who resigned. 

Capt. Harry Wills, who has been mining captain of the 
Cleveland hard ore mine, at Ishpeming, Mich., for many 


Co., in 


years, has accepted a situation as assistant superintendent of 


the Ely mine, Vermilion range, and takes up his new work in 
a few days. 


THE B. F. Sturtevant Co., Boston, Mass., have printed a 
second edition of 10,000 copies of their 200 page General Cata 
logue No. 61 which describes the uses of their blowers, ex- 
hausters, engines, forges, and heating and ventilating appara- 
tus and they desire to place a copy in the office of every super- 
intendent, purchasing agent, engineer or manufacturer using 
such machinery. All who have not received a copy will confer 
a favor by applying at once to the above address. It will be 
mailed free of charge. 


AT a recent meeting of the stockholders of the U.S. Grate 
Bar Co., in the office of the company at 324 Dearborn street, 
Chicago, the following officers were elected: John J. Moroney, 
president and general manager; A. E. White, secretary and 
treasurer. The U.S. Rocking Grate has a world wide reputa- 
tion for simplicity, economy and durability, and it is claimed 
that it is the only absolutely self-cleaning grate bar on the 
market. All requests for prices, discounts and terms will be 
promptly answered by the company. 


THE hammer and edge tool works, of Fayette R. Plumb, 
Philadelphia, was damaged by fire Nov. 6 to the extent of $50,- 
000; the insurance is $25,000. The fire is supposed to have 
been caused by an electric light wire. 
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THOS. D. WEST ON *‘SKILL IN THE FOUNDRY,” 


rO THE EDITOR OF rHE TRON TRADE REVIEW 

It is with much gratification that I noted the interest taken 
in answering your inquiries upon skilled labor in the foundry, 
After reading them through, I feel inclined to think some 
have not fully realized the purport of the inquiry, and of the 
term “skill” as referring to an all around molder as one able 
to go into any strange shop and do his work in a mechanical 
and successful manner. It is one of the failings of our trade, 
for most men, not having hada varied, actual experience in 
making heavy castings, to think themselves competent to do 
s0,and that they understand all about the skill required in 
such work. 

The meaning I would apply to the term “ skill’ 


inquiry, is that of being experienced and versed in all that 


as in the 
pertains to the art of molding, as far as possible. In the ac- 
complishment of heavy work we decidedly find more demand 
for a thorough knowledge of the science and _ principles in- 
volved than in any other branch of the trade, also a greater 
demand for experience, sound mechanical judgment and relia- 
bility in character. that in 
to-day the percentage of No. 1 first-class molders we had 15 to 


I claim this line we have not 


20 years past, and that without there is some reformation we 
will, at the rate the highly skilled molders are degenerating, in 
a few years be placed at the mercy of such a lot of poor tools 
that shops now laboring to make heavy castings successfully, 
would, in a very short time, be forced to make an assignment. 

Ido not wish to be understood as saying that the lighter 
“ekall.” 


a general way lays more with the 


work in castings require no The responsibility and 
success of light work in 
management than with the employees, while with heavy work 
the management may be of the best, but it will avail but little 
if the molders in whose hands the heavy work is intrusted are 
not skilled, reliable, and experienced molders. I admit that 
there is not the general demand for experienced, skilled molders 
there was in years gone by, owing to shops making a specialty 
and in which they can take an intelligent young man and in 
short time, make him so proficient in their line as to put to 
shame the best all-round skilled molders that might come 
along. But take this youug man away from this specialty and 
have him go into a strange shop and we find him lost and 
knowing little or nothing about the art of molding. 

To my views and experience the allround experienced and 
skilled molders are in numbers lessening and degenerating 
every day; and why the case should not be the reverse, in view 
ofthe greater knowledge and enlightenment attainable upon the 
science and principles of molding. I have my own views. To 


express them would read: Unions, specialties, lack of ap- 


prenticeship system, and whisky. The question in my mind to 
be decided now is, which of the four is the most injurious, and 
what is the best course to pursue to bring about a r2formation. 


Yours truly, THos. D. WEST. 


SHARPSVILLE, PA., Nov. 7, 1592. 


‘* Soo’’ Traffic in October. 


The following table shows the amount of freight passing 
through St. Mary’s Falls Canal in the month ending Oct. 31, 
1892. The total of Kast-bound freight in the month was 1,013,- 
316 net tons, and of West-bound freight, 419,220 net tons, mak- 
ing the total 1,432,536 net tons: 


EAST BOUND, 


Description Tous Barrels Bushels No. Feet 
Flour 
Corn.. 
Wheat se 
Building stone iasiesintees 1352 
CE iccoes veccka —— $,02¢ 
Iron ore s 14,430 
og See peeseesasneete 7,936 
LARMIOT sovscccssns 
Silver ore. 





Totals cee 628.582 82, 31¢ 6,279,8 71,574 
WEST BOUND, 


Description Tons Barrels sushels. 


COT ..ccceniiens ; aes 352,027 
Flour. 
Grain 
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TEST OF WIRE NAILS VS. CUT NAILS. 


The cut nail manufacturers have taken the initiative in 
arrangements for atest of wire and cut nails under government 
auspices. The proposition which we print below is signed by 
E. & G. Brooks Iron Co., Ellis & Lessing Steel & Iron Co., 
J,td., Pottstown Iron Co., Chesapeake Nail Works, Duncannon 
Iron Co., Northumberland Iron & Nail Works, Old Dominion 
Iron & Nail Works, Oxford Iron & Nail Co., Cumberland Nail 
& Iron Co., Mt. Hope Iron Co., Williamsport Iron & Nail 
Works, and Tremont Nail Co. 

It is addressed to the Brooklyn Wire Nail Co., Brooklyn, N 
Y.; Beaver Falls Mills, Pittsburgh, Pa.; Braddock Wire Co., 


Pittsburgh, Pa.; Newcastle Wire Nail Co., Neweastle, Pa.; Oliver 


& Roberts Wire Co., Pittsburgh, Pa.; Messrs. Phillips, Town 
send & Co., N. Pennsylvania Junction, Pa.; Baackes Wire Nail 
Co., Cleveland, O.; HP. Nail Co., Cleveland, O. 
Nail Co., Salem, O.; United States Steel Co., Jackson, O.; Amer 
ican Wire Nail Co., Anderson, Ind.; Hazen Co., Cincinnati, O. 
Lambert & Bishop Wire Fence Co., Joliet, Ill.; St. Louis Wire 
Mill Co., St. Louis, Mo.; Puget Sound Wire Nail & Steel Co., 
Everett, Wash.; California Wire Works, San Francisco, Cal.; 
Atlas Tack Corporation, Boston, Mass.; : 


Salem Wire 


American Screw Co., 
Providence, R. I.; and all other manufacturers of wire nails in 
the United States. 


“In view of conflicting claims made, concerning the compat 


Following is the text: 


ative merits of cut nails and wire nails, the undersigned man- 
ufacturers of cut nails respectfully invite you to be present at, 
and to take part in, a series of tests, to be made at the United 
States Arsenal, Watertown, Mass., upon the governmental test- 
ing machine, under the supervision and control of the com 
manding officer of the Arsenal. 

“ The tests will commence on Wednesday, the 30th day of 
November, 1592, at 12 o'clock M. The object of the tests is to 
ascertain the comparative holding powers of cut nails and wire 
nails, of equal lengths and weights, when driven, as in actual 
use, into the common building material of the country, say 
spruce wood 

“It is proposed to conduct the tests by pulling ten cut nails 
of given length and weight, an] then pulling ten wire nails of 
the same length and weight; thus testing the nails in pairs, 
until the list is exhausted. In order to include the nails that 
are in common use, sizes of cut nails have been selected for 
testing as shown in the following list, which also gives the 
closely approximate number of nails contained in a pound of 


each size: 


I'gin d. fine, 7 xd fine IJ d. fine XT 

; in d 1. box 2d. FI 1 FFI 

ly in 1d.., 3 1d. box, 4 1. FF, 9 4d. FFI 

in.—6d 1; 6d. box d. FI 1. Ff XFI 

4 in d 5° &d. box 1. FF 1. FFI 5 XI 
3 in d d. box d. FI rod. FI 1 XFI 

4 in.—2o0d 20d. box, 41; 20d. FI d. F1 

in soc god. I sod. XI inch sp 
6 in.—fod 60d. L, 1 60d. XL, 2 inch spike 

“We have selected, from the stocks of bright wire nails in 

the market, sizes which correspond in length, and closely 


approximate in weight, to the cut nails named above, and we 
have also selected representative barbed wire nails in sufficient 
numbers to ascertain their comparative merits. Weinvite you 
to inspect these selected wire and barbed wire nails, and i 
are, for any reason, objectionable, to substitute others, of the 
same dimensions for them. We trust that you will unite with 
us in so arranging or altering the conditions of these tests 
that they may be recognized as absolutely fair and authorita 
tive, in determining, beyond argument or cavil, the relative 
holding power of cut and wife nails of equal lengths and 
weights. 

“We invite your correspondence, which may be addressed 
to any one of our committee of arrangements, Messrs. Charles 
I,. Bailey, of Harrisburg, Pa.; Arthur B. Clarke, of Richmond, 
Va., and Horace P. Tobey, of West Wareham Mass. 


Huntington Buys Mexico’s Iron Mountain. 


One of the largest mining deals ever known in Mexico has 
just been consummated. The de2l was the purchase of the 
wonderful Iron Mountain near Durango and the extensive 
steel and iron works in that city, by Collis P. Huntington, 
president of the Southern Pacific Co. 
not known, but it will run into the millions. It is believed 


What the price was is 
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that Huntington already had the bargain as good as made 
ie extended the Durango and International railway into 
Durango. This will be the largest works on the American 
continent, controlling not only the iron output of Mexico, but 
The deposit of iron is the largest in the 
Humboldt called 


The mountain was owned 


the entire South. 
world. The ore yields 75 per cent. of iron. 
it the eighth wonder of the world. 
by a syndicate of Scotch, English, and French capitalists and 


has been worked in a desultory way for centuries. 


ON MIXING ALUMINUM AND IRON. 

Responding to questions recently thrown out in the columns 
of this paper on the mixing of aluminum and cast iron, the 
Pittsburgh Reduction Co., through its president, Alfred E. 
Hunt, writes as follows: 
rO THE EDITOR OF rHE IRON TRADI REVIEW 

“So far as our experience has gone, with some grades of 
iron the addition of a small per cent. of aluminum has been 
found to make it nore solid, free it from occluded gases, and 
add somewhat to the tensile strength of the metal; with other 
grades it has rendered the metal more pasty and sticky, and 
has not given as good results as without its addition ; in other 
cases, the report has been that no special advahtage was 
derived from the use of aluminum. Withagood grade of iron, 
we do not think there is any special advantage in the use of 
aluminum; but with some grades of metal, which are poor in 
quality, experience had proved that the addition of aluminum 
gives good results. Answering directly the questions which 
you have asked, we would say: 

‘rt. As to the question, Would the mixture of aluminum 
with iron in a cupola injure the cupola linings more than 
ordinary iron? we do not think it would. In other words, 
there is no more cutting action with the alloy than with ordi 
nary iron. 

“>. We do not think that the addition of aluminum will 
make cast iron more malleable. At least, we have not yet 
found that this was the case, in a general way, although alumi 
num has been added to certain grades of malleable iron to 
advantage. In other cases, we have had reports that it did 
not work satisfactorily. The value of aluminum is in making 
the castings more sound. 

“3. Your third question has already been answered, that 


we do not know what proportions to recommend. It has been 


used all the way from 4 per cent. down to.1o per cent. From 
one to two pounds of aluminui to the 2,000-pound ton of steel, 
has given the best results, we understand, where it has proved 


successful 
in the Two Valleys. 


now in blast in the Mahoning Valley eight fur- 
By the first 


There are 
naces and in the Shenango Valley eight furnaces. 
of January four more will start in the Shenango and one more 
in the Mahoning Valley. 


The Andrews Bros. & Co.’s furnace, at Youngstown, is mak- 


ing a splendid run of foundry iron, averaging nearly 200 tons 


The Sharon Steel Casting Co., Sharon, Pa., are working on 
large contracts which will keep their plant fully engaged for 
the coming three months. This is one of the principal steel 
works in the Valleys. 

Che Sharpsville Foundry Co, report numerous inquiries for 
castings and general mill work. 

The Youngstown Stamping Co, are running their works full 
capacity. Their orders are principally for stamped tin ware. 
The Mary furnace, of the Ohio Iron & Steel Co., at Lowell- 
ville, O., is doing good work since it was started up a few 
weeks since. The output averages over 150 tons daily of first 
class foundry grades. 

The Globe Foundry & Machine Works, at Niles, O., are run- 
ning full. Mr. Carter reports that there is a great demand for 
machine work. 

The Youngstown Steel Co. expect to blow in their Tod fur- 
nace in ten days. They are fitting up their plant-in very thor 
ough manner. A large new engine house and machine shop 
is almost completed and two new engines will be placed there- 


in. The furnace will be started with the old engines. 
s 


THE Amalgamated Association membership is about 20,000. 
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FOUNDRYMEN’S ASSOCIATION. 








The first annual meeting of the Foundrymea’s Association 
was held at the Manufacturers’ Club, Philadelphia, on Wednes- 
day evening, Nov. 2. As the address of President Schumann 
indicates, it is the intention to make this the nucleus of a 
strong national organization, with auxiliary associations in 
different parts of the country. The election of officers resulted 
in the choice of the following, who are all Philadelphians: 
President, Francis Schumann, of the Tacony Iron & Metal Co.; 
vice-president, Thomas Devlin, of Thomas Devlin & Co.; treas- 
urer, Josiah Thompson, of I. S. Cassin & Co.; secretary, How- 
ard Evans, of J. W. Paxson & Co.; executive committee, Wal- 
ter Wood, chairman, of R. D. Wood & Co.; S. G. Flagg, Jr., of 
S. G. Flagg & Co.; Thomas Glover, of Glover Bros.; L. B. 
Whitney, of A. Whitney & Sons; H. C. Vansant, of Morris, 
Tasker & Co. 

President Schumann delivered an address on the “ Purposes, 
Progress and Prospects of the Association.” At the outset, he 
spoke of the abnormal competition from which the foundry 
industry has been suffering, and the spirit of reserve, if not of 
animosity, that kept foundrymen apart. There was no concert 
of action, asin other lines of manufacture ; no attempt to main- 
tain prices and no attempt to adjust production to consump- 
tion. Exercising all his energy, experievce and economy, the 
foundryman could not exist at the prices paid for his product. 
Wages were the same as in previous years when profits were 
better, but not more than in allied industries; the cost of raw 
materials was even less. “We have come together,” he con- 
tinued, “to foster and promote mutual respect, friendship, 
reliance, and confidence, which are the elements necessary to 
that unity of action required for our general welfare.” The 
results attained and the work the Association should do, are 
dwelt upon in the balance of the paper, which we quote entire : 

So far, the results have been most satisfactory. We are 
making converts rapidly ; our membership roll has been greatly 
augmented; applications for membership are presented at 
nearly every meeting, and we have representatives in all sec- 
tions of the country. The most serious doubt, that of numer- 
ical strength, has been dissipated. 

The purposes of this association being the advancement and 
protection of our interests, the most vital of which is the 
maintenance of prices, we naturally, look for the causes in- 
terfering therewith. Summarizing them, we have: The 
gradual evolution of the foundry as a producer of castings only, 
distinct and separate from any other industry. Their rapid 
growth in numbers, lack of cohesion as an industrial body, and 
consequent weakness to maintain prices. 

The absolute lack of any code of practice, either written or 
unwritten, qualifying and condemning that which is unfair, 
unbusinesslike or dishonorable in their dealings. 

We can correctly divide our industry into two great branches. 
Of one the product is a standard article, be it a stove, pulley, 
sash weight, pipe or car wheel, the cost of producing either 
of which is well understood and known by the respective 
foundrymen, and for which prices can be readily fixed. 

The other great branch produces castings so varied in char- 
acter and often so different from anything preceding, that the 
making of a price is wholly the result of individual judgment, 
or rather guessing, which may prove good or bad after the 
work is completed. In this branch of our business, especially 
amongst those engaged in the casting of general machinery 
and building material, the greatest cutting of prices prevailed. 

The causes for this were many. In past vears our industry 
was combined with machine shops, more so when on a large 
scale, only smaller shops doing a repair business or perhaps 
manufacturing a specialty, were without foundries, obtaining 
their castings either from the larger shops or jobbing 
foundries, which were few in numbers and on a limited scale. 

The gradual growth of machine shops without foundries 
naturally developed the business of the jobbing foundries. 
This was eminently so in larger business centres where special 
machine builders congregated. 

In time, as the jobbing foundries multiplied to meet the in- 
creasing demand for castings, the competition for the work, of 
course, kept pace, and the older combined shops were crowded 
out as mere sellers of castings, limiting their foundry to the 
supply of such castings as were required in the building of 
their machines, except during dull periods, when they com- 
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keep up their foundry organization for their legitimate busi- 
ness. 

Before the era of jobbing foundries, the price of castings was 
not a factor affecting the welfare of any one; of course econ- 
omy was essential, but only so far as it formed a part of the 
expense in producing a machine, no more than the cost of 
forgings or machine labor. In fact, the making of castings 
was not an industry as it is to-day, but merely the product of 
one of the departments of a machine shop. 

To-day the prices of castings are fixed by the jobbing foundry 
to which the combination shops must adjust themselves, 
retaliating by becoming a most dangerous cutter of prices 
when trade is dull. The cutting of prices was not so much due 
to lack of work as it was to bad guessing and jealousy. The 
more the bidders the worse the guess. Shrewd buyers aware 
of this weakness went from foundry to foundry until they 
found the guesser they wanted. 

Thus it happened that brokers or middle men could under- 
take contracts for castings at prices less than those submitted 
by competitors who were actually engaged in the foundry 
business. The broker putting against them the bad guess of 
some brother foundryman not in the original competition. 

Many of these evils can be corrected by a proper code of 
practice, for example: the issue of a synopsis of the bids after 
a contract is awarded, and the insistance that bids shall be 
received and opened at a stated time, after which no bid shall 
be valid. This method is in vogue by the government and 
building trades and has undoubtedly proved a benefit to all 
concerned. Only by concerted action can we remove these 
causes, and this action must come through this association. 

The association should be national, sub-divided into chapters 
located in the various cities and towns, corresponding with 
each other through this parent organization. Each chapter 
should be sub-divided into sections representing the different 
branches. Friendship and mutual respect should be cultivated 
by the interchange of visits between chapters, making the 
occasion one of business and pleasure. An annual convention 
should be held for the transaction of business, recreation and 
exchange of hospitality. 

A monthly or weekly journal should be issued, containing 
the transactions of the chapters, convention, price lists, articles 
of a technical nature, prevailing wages, questions and answers, 
ete., as is usual for such publications. 

Finally I cannot too strongly urge the importance of suitable 
topics for discussion at our meetings. If we want our meet- 
ings well attended, we must be prepared with subjects of in- 
To come many miles to a meeting and 
go through a simple routine, is not enough. I hope it will not 
be long ere our meetings will be looked forward to with antic- 
ipations of pleasure and gratification. We cannot be too 
thankful to those gentlemen, who have already furnished us 
with interesting and useful papers, relating to our industry: 
and nothing can be of greater value for the stability of our 
society than discussion and debate at our meetings, whether it 
be a carefully prepared article or thoughts expressed on the 
spur of the moment. Let us do all in our power to encourage 
it. With patience and perseverance we cannot fail to ulti- 
mately succeed in our aims, and our endeavors will be rewarded 
by thrift and contentment. 

Following the address of President Schumann, a letter was 
read from Dundee, Scotland, showing that the prices of cast- 
ings there were about the same, but labor was at least 50 per 
cent. less than here. The price of raw material was also less. 
A letter was read from Alvey A. Adee, Second Assistant Secre- 
tary of State, saying that he had requested the various Ameri- 
can Consuls in England, France and Germany to forward for 
the benefit of the association the prices of castings, raw ma- 
terial and labor in those countries. 


terest for discussion. 


Death of John Wesley Calkins. 

John Wesley Calkins, for many years manager of the Thorn 
Wire Fence Co., died at his residence in Chicago, Monday, 
Nov. 7. Mr. Calkins early in the 70’s secured control of the 
Kelly patents for barbed wire, and with A. K. Stiles and others 
erganized the Thorn Wire Fence Co., retaining his position as 
manager until two years ago, when he retired. Mr. Calkins 
leaves two brothers, G. G. Calkins, manager of the Western 
Fence Co.,and A. H. Calkins, associated in the same business. 
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THE GLOBE AUTOMATIC INJECTOR. 


We herewith illustrate the Globe automatic injector, one of 
the latest and most approved boiler feeders in the market. 
The distinctive feature of the Globe is the lessening of the 
distance between the lifting jet and combining tube, making 


it most thoroughly automatic. On a four-foot lift it will work 








on from 25 pounds to 140 pounds steam pressure; lifts from 
15 feet to 20 feet, or will take water from a tank or reservoir. 
It is equally well adapted to stationary, traction or marine 
engines. These injectors are made in the best manner, of the 
best material, and with great care, every machine being tested 
before shipment. 

For further information correspondence may be had with 
106 Canal street, 


the Eagle Lubricator Co., manufacturers, 


Cleveland, O. 


WORLD’S FAIR NOTES. 


The Board of Expert Engineers, appointed by the National 
Commission to investigate the buildings in Jackson Park, re 
port that they believe that the various contractors, in carrying 
out their contracts, have fully complied with the requirements 
set forth in the drawings and specifications as to materials 
and workmanship. 

The $5,000 fire loss on machinery building is fully insured. 

Director Leech, of the U.S. Mint, at Philadelphia, announces 
that by the first of January 1,000,000 of the souvenir half dollars 
will be ready for delivery. 

The Fire Department of the Exposition will consist of three 
steamers, one of which is so heavy as to require three horses to 
haul it, three chemical engines, two hook and ladder trucks, a 
a water tower, 35 hose carts and 20,000 feet of hose, 960 ex 
tinguishers, 2,800 fire pails and a fire tug.: The latter will 
patrol the lagoons, and is fitted with three pumps of a capacity 
of 1,500 gallons a minute and power to throw a stream 300 feet 
high. The water supply, which is already larger than that of 
many small cities, will shortly be increased by connection with 
the Hyde Park water works, which have a capacity of 24,000,- 
a daily 
By May 
I there will be completed 30 miles of water mains and 400 


000 gallons, and new pumps in the grounds with 
capacity of 40,000,000 gallons will soon be completed. 
hydrants. Inevery building there are stand pipes and hose 
reels that can be connected immediately. The 4oo Columbian 
Guards constitute an efficient part of the fire service, and are 
put through a fire drill three times a week. The insurance on 
the buildings amount to $4,500,000, and probably nearly all of 
the exhibits will be insured by their owners. 

Nearly all of the issue of $4,000,000 bonds at 6 per cent. have 
been sold, over $2,250,000 having been taken by the Chicago 
banks. 

The World’s Fair souvenir half dollar, it 
Washington, will be the most artistic coin ever issued from 
the mint. 
bus, designed from the Lotto portrait, and surrounding it the 


is reported from 
On the obverse side will appear the head of Colum- 


words, “ World’s Columbian Exposition, Chicago, 1892.” On 
the reverse side will appear a caravel, representing Columbus’ 
flag-ship, aiid beneath it two hemispheres. Above the caravel 
will be “ United States of America,’ and beneath the hemi- 
spheres, “ Columbian Half-Dollar.”’ 
this coin will be regarded as the most distinctive and highest 


There is no doubt that 
prized cheap souvenir of the World’s Fair. 

Ail of these souvenir coins, except five, are being sold at a 
uniform price of $1 each. For the first coin struck off $10,000 
has already been offered, and various prices have been bid for 
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the gooth, 1492d, 1892d and the last coin. Desiring that these 
souvenirs be distributed as widely as possible among the peo- 
ple, and that all, irrespective of locality, have an equal chance 
to obtain them, the Exposition authorities have sought to pre- 
vent syndicates and others from purchasing large quantities 
On the contrary they have 


‘ 


and thus “cornering” the sale. 
arranged to supply banks, business houses and individuals in 
all parts of the country with as many as they may desire to 
distribute among their patrons, customers or friends. They re- 
quire only that the orders must be for 50 coins, or some mul- 
tiple of 50, and that the order be accompanied by the cash, at 
the rate of $1 for each coin. A great many banks and business 
firms have gladly complied with these conditions and ordered 
each from 50 to 20,000 of the coins. 

Notwithstanding these conditions have been widely pub- 
lished, still a vast number of inquiries by letter have been re- 
ceived at Exposition headquarters asking how the coins may 
be obtained. The best way is to get them through local 
banks, all of which are no doubt willing to accommodate in 
that way their patrons and the residents of the city or town in 
which they are doing business. If, however, for any reason it 
is desired to obtain them otherwise, the proper method is to 
form a club of subscribers for 50 coins, or some multiple of 50, 
some one member of the club to send on the order 
Orders 


and select 
and money and to distribute the coins when received. 
Seeberger, Treasurer World’s 

It is probable that the coins 


should be addressed to A. F. 
Columbian Exposition, Chicago. 
will not be ready for distribution until some time in Decem- 


ber. 


New Lake Steamers. 

Mr. Frank E. Kirby, of the Detroit Dry Dock Co., while in 
Chicago, the other day, stated that his company has recently 
closed a contract for a 4,000-ton steel steamer for Capt. E. M. 
Peck, of Detroit, Harvey H. Brown, of Cleveland, and others. 
The steamer is to be 342 feet keel, 362 feet over all, 42 feet beam 
She is to be straight 
and two feet 


and 25 feet deep with double bottom. 
back on center lines, with but one foot rise aft 
forward, and will be a duplicate of the “ Pope” and “ Mary- 
land” in machinery. She will have triple expansion engines 
22’, 35’ and 56” by 44” stroke, and two cylindrical boilers 
14 feet in diameter and 12 feet long, fitted with Howden’s forced 
draft. She will have two pole masts forward without sail, and 
will carry 5,000 tons through ¢ 

The Lake Erie Transportation Co. has given the Union Dry 
Dock Co., of Buffalo, a contract to build a steel steamer cap- 
I She will cost 


20-foot channel. 


able of carrying 100,000 bushels of wheat. 


$165,000. 


British Test of American Armor Plate. 

The British government’s trial of the American harveyed 
armor plate took place on board the Admiralty’s proving hulk 
Nettle in Portsmouth harbor, Noy. 1. The plate, which was 
affixed to the stern of the vessel, measured eight feet by six 
feet six inches and was ten and one-half inches deep. It was 
attacked by a six-inch rifle firing three Holtzer and two Pallis- 
ser projectiles of 100 pounds each with the usual velocity 
adopted for Admiralty tests—namely : 2,070 feet a second. All 
the shots were completely destroyed, being broken into small 
fragments. Not asingle crack developed in the plate. The 
trial is considered by experts the most important test that has 
ever taken place in England and may result in the adoption of 
the American process of armament for British ironclads. 


Bringing Out a New Engine. 

Mr. Geo. B. Sennett, proprietor of the!/Eagle Iron Works, of 
Meadville, Pa., has recently placed on the market a new engine 
of from 20 to 4o h. p. that is designed to possess all the good 
features which years of practical use have demonstrated to be 
the most serviceable the of the 
engine in the West, Mr. W. H. Wissing, 59 S. Canal street, 


and economical. For sale 


Chicago, has been appointed agent. 


AT Boston, Saturday night, fire started in the works 
of H. S. Robinson & Co., boiler makers, spread to H. Murray’s 
planing mill adjoining, to Fowle & Foster’s stair building 
shop and to other wood-working shops near by. Total loss is 


$158,000. 
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KENDERDINE SYSTEM OF BURNING CRUDE OIL. 





The Kenderdine crude oil burner (shown in Fig 1) consists 
of a tube divided into two compartments by a flat, horizontal 
plate. A side hole is connected to oil supply, and allows the 
oil to flow over the surface of this horizontal plate. The oil 
spreads out ina thin film, and a current of air strikes the 
plate from above, breaks up the oil and carries it out of the 
mouth of the burner in the form of mist. One end of the 





Fic. 1. 


burner is connected with the air supply, and the other projects 
through the furnace door about an inch. The horizontal plate 
divides the air blast into two streams, one above the plate— the 
atomizing current—and one below, which furnishes the neces- 
sary amount ofair for combustion. A vertical slide regulates 
the quantity of air supplied, which varies with the amount of 
oil consumed. 

It is said that these burners can atomize from half a gallon 
to 15 gallons of oil per hour each. They remain quite cool 
while in operation, and are noiseless, features that will be ap- 
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burners returns to the reservoir by means of the return pipes. 
The object aimed at is to keep the oil constantly moving in 
the pipes and thoroughly agitated in the reservoir. 

The effect is to avoid thickening of the oilin the winter time, 
and to secure uniformity in the quality of the oil by the con- 
stant stirring. Asa result, it is found that no water remains 
in the pipes, and the fires are uniform. A governor, consist- 
ing of a diaphragm, supported at one end of a lever, is placed 
at the end of the overflow tank, and is connected by a pipe to 
the air blast. The other end of the lever is attached to 
a rod running down to a valve. 
follows : 


The modus operandi is as 
When the air blast is started, the pressure forces the 
diaphragm down, raising at the same time the other end of 
the lever, and, therefore, the rod and valve. The oil then 
travels to the burner, as described. 

As soon, however, as the air supply ceases from any cause 
whatever, the diaphragm rises and drops the lower valve, 
allowing the oil to flow direct to the reservoir without going 
to the burner. By this means the danger of flooding the fur- 
nace with oil is obviated, in the event of the fan belt suddenly 
breaking, and, on closing down, all the oil in the pipes imme- 
diately flows back tothe reservoir. This feature is specially 
arranged to comply with the rules of the Board of Under- 
writers. 

Among those using the system, which is being introduced 
by the Kenderdine Hydro-Carbon Fuel Co., of Philadelphia, 
are Fayette R. Plumb, Frankford, Philadelphia; Edge Moor 
Bridge Works, Wilmington, Del.; Henry Disston & Sons’ Saw 
Works, Philadelphia; Baldwin Locomotive Works, Philadel- 
phia; Benedict & Burnham Mfg. Co., Waterbury, Conn.; 
Holmes, Booth & Hayden, Waterbury, Conn., and many others. 

Hon. GEo. L. CONVERSF, of Columbus O., chairman of the 
executive committee of the National Nicaragua Canal conven- 
tion, has issued a call for another meeting of the delegates to 
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preciated by those who have had experience with high pressure 
devices for the same purpose. An ordinary rotary fan blast is 
sufficient for this work, three ounces of pressure being ample. 

The method of supplying the oil from the main reservoir 
to the burners is shown in Fig. 2. A pump raises the oil from 
the reservoir toa small overflow tank placed about four or five 
feet above the level of the burners. The oil rises in the two 
branches, the burner and the stand pipe, simultaneously, and 
all surplus oil raised by the pump and not consumed by the 
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the St. Louis convention of June 2, at New Orleans, Nov. 39, 
1892, “to further consider the question of the immediate con- 
struction of said canal, under the protection and control of the 
United States, in the interests of commerce and the republics 
of the western hemisphere.” 


THE monthly meeting of the Hardware Jobbers’ Association, 
composed of jobbing hardware firms of Cleveland, Pittsburgh, 
Allegheny, and Wheeling, was held at Wheeling, Nov. 2. 
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NEW NO. 2 HAND PLANER AND JOINTER. 
The new hand planer and jointer, illustrated on this page, 
has special advantages not usually found on machines of this 
class and which will recommend it to practical wood-workers 
as being the most convenient machine made; doing a great 
variety of work, such as making glue joints (either concave or 
convex), planing out of wind, cornering, chamfering, beading, 
grooving, gaining, rabbetting, and a general run of work. 

The column is one complete casting, cored out, using the 
inside for a tool box. The top is planed perfectly true, giving 
a solid and reliable foundation for the incline plate to work on. 
The journal boxes for the cylinder are also part of the main 
column, insuring a steady running head. 

The tables are over seven feet long, planed perfectly true, 
having a rabbetting table connected with supports the stock, 
either for cutting across or with the grain of the wood, using 
the long straight knives for this purpose, thereby saving time 
and money. The cylinder is made of solid hammered steel. 
Two sides are made plain to receive the long knives, and the 
other two sides slotted for putting on beading, molding and 
any other shape of knife to suit the work to be done. This is 
avery convenient arrangement. The patent bevel fence is 
simple in construction. One clamp operated by a single screw 
will hold it to any desired angle. The face is planed perfectly 
true, and suitable provision is made for using the fence at any 
point across the table. 
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| by four wide and six deep. It would form perfectly level 
paving and would be noiseless. 

The inventors of this new style of pavement have great con- 
fidence in it, and have offered to put itdown for experimental 
| use, and only in the event of a two years’ test proving satis- 
factory are they to be paid. 


| 
| 
| 
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| Storage Battery Cars in New York. 

| Ten cars to be propelled by electric storage batteries ate 
| now being built for the Second Avenue line in New York City. 
The system adopted is radically different from others, and the 
entire equipment, including batteries, motors and plant will 
be manufactured by the Waddell Storage Battery Co. In an 
experiment made with this class of car at Chester, Pa., during 
the winter of 1891-92, the car ran 5,000 miles. The cars will 
be of regulation style, 16 feet bodies, palace finish and of com- 
plete appointment. They are to be lighted by an auxiliary set 
of batteries, so the light will be independent of grades and 
variations of speed. The batteries are to be disposed under 
the seats and contained in two long trays. They will be re- 
moved from the ends and not from the sides. Each car 
will be equipped with two motors ; either will be of sufficient 
| power to handle the car under ordinary conditions. This 
large amount of motor power will be for emergencies and for 
heavy traffic as well as for towing an additional car. The 
| motors will be the hollow Gramme ring type. It is claimed 
| that this system of accumulators has surmounted many of the 

















NEW NO. 2 HAND 


The new arrangement for raising and lowering each table 
independent of the other, is very complete. The tables can be 
raised or lowered rapidly the full extreme to give access to the 
knives, or they can be adjusted the smallest part of an inch to 
suit the work. This isaccomplished by spiral gears and screws 
operated by hand wheels at the side of the machine handy to 
the operator. The front table is four feet long, the back table 
three feet long, with rabbetting attachment and slotted steel 
head. For further information address the builders, the Egan 
Co., 251 to 271 W. Front street, Cincinnati, O. 


Steel Paving in Chicago. 

An ordinance for paving Dearborn street, Chicago, between 
Monroe and Madison streets, has recently been passed, that 
provides for the laying of wooden blocks on a steel base- 
Above a thick stratum of sand there are laid solid steel plates 
They reach from curb to street car track and are ahalf inch 
thick, perhaps thicker. Rising from this solid plate to the 
height of two inches are steel tongues an inch thick, securely 
bolted to an underlying plate, and running from curb to street 
cartracks. Grooves are sawed in the bottoms of the blocks 
an] hey are fitted snugly on over those tongues. Every 
block is thus securely fastened in place. As they are oblong 
blocks with sharp corners and fit closely together, being held 
by these tongues firmly at the bottom, and supporting each 
other y being fitted in closely, it looks as if it would forma 
durable pavement. The blocks are of wood eight inches long 
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PLANER AND JOINTER 


difficulties of the storage battery system.—[Engineering and 
Mining Journal. 


Heaviest Armor Plate Ever Made. 

The heaviest armor plate ever made is now in course of pre- 
paration at the Bethlehem (Pa.) Iron Works. The monster 
ingot, which will be converted into armor plate, is now in a 
furnace in the hammer department. It weighs 84 tons, and 
when completed will be seventeen inches thick. This armor 
will defend the side of the battleship Indiana, now building at 
Cramps’ shipyard, Philadelphia. The Carnegie company, of 
Pittsburgh, secured the contract for this work, but being un- 
able to make armor more than thirteen inches in thickness, 
the contract was given to the Bethlehem works in exchange for 
lighter work. 


Will Build at Chicago Heights. 

The Variety Manufacfuring Co., now located at Nos. 315 to 
319 S. Desplaines street, Chicago, has contracted for land in 
the manufacturing suburb of Chicago Heights, and will shortly 
remove its plant there. It is engaged in the manufacture of 

fans, ventilators, hardware specialties, etc., and at its new 

works will employ over too men. Buildings for its occupancy 
have already been constructed, one, the main building, 60x200 
feet, two stories high, of brick, anda brick shop 4ox8o feet. 

The company, which is a close corporation, backed by Bliss, 
| Bullard & Gormully and E. G. Barratt, of the Exhaust Venti- 
lator Co., has arranged for a five years’ lease of the buildings. 


I 
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SPATHIC ORES AND IRONS IN THE SOUTH. 


BY THOMAS SHARP.’ 


The only deposit of spathic ore in the South, so far as known, 
is at Iron City, Lawrence county, Tenn. It outcrops on Shoal 
Creek, just above Iron City, and is perhaps 25 feet above the 
bed of the creek. It dips slightly, say, about one degree to the 
southwest. On Shoal Creek, the outcrop of the vein, presents 
alternate strata of ore and lime rock, the whole size of the 
seam varying from four to ten feet thick. 
is from 50 to 100 feet or more in thickness, and underneath the 
ore is a seam of fire-clay from six to ten inches thick. Along 
the Shoal Creek outcrop, where the ore has been exposed to 
atmospheric influences, the lime has wasted away, leaving a 


The limestone cover 


larger per cent. of silica in the ore than the vein usually car 

ries. We have been unable to find any trace of the spathic ore 
seams on the northeast side of Shoal Creek; but following the 
vein to the southwest, find on the northeast side of Holly 
Creek the ore in much better shape, carrying more iron and 
less silica. To the southwest of Holly Creek, where the seam 
is entirely under cover, a still better condition prevails, a 
greater average thickness of ore, and of more uniform quality, 
clearly proving the Shoal Creek outcrop to be the northeast 
margin of the vein. 

We had several analyses made from the ore from both sides 
of Holly Creek. 

The following may be regarded as covering the varying 
qualities of the ore. 

The report of Leutscher may be considered the lowest aver- 
age in iron. The one by Wharton, the medium per cent. of 
iron, and the one hy Dudley, as the richest in iron. 

We also insert the analyses of some of the spathic ores 
abroad for convenience of comparison. The ores at Weardale, 
in England, and at Erzberg, in Styria, are used largely for the 
production of iron, to be used in the manufacture of steel. 
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Leutscher in his report says, “The iron is present as a 
hydrated oxide, (brown ore) which will make the ore become 
porous in the upper part of the furnace by expulsion of com- 
bined water. 

“ The ore will then be easier reduced by the gases, and con 
sequently need less coke, than Inman, or any other limey, hard, 
but red ore. The iron will be more foundry grade than 
bright.” 

After getting the analyses, and report from Leutscher, we 
had some of the ore mined from the northeast side of Holly 
Creek where it was most accessible, and shipped to the King 
furnace. At the time the furnace was not doing well. On 
receipt of the spathic ore we at once commenced the use of it. 

The furnace immediately showed the effect in working more 
freely. 

The unusual fluidity of the iron was noticed by all present, 
and when broken, presented an unusual structure, very differ- 
ent from anything we had made from the same brown ore, 
with a limestone flux. 

We used 33 per cent. of the spathic ore and 66 per cent. of 
brown ore. The brown ore carried about 45 per cent of iron. 

Immediately after commencing the use of the spathic ore an 
order for mill iron was filled for the works at Wyandotte, 
Mich. On receipt of the iron it was put in the puddling fur- 
nace and at once condemned as being utterly unfit for that 
use. When I visited the works I was advised that its excessive 
fluidity wholly unsuited it for their use. 





*Read at the October meeting of the Engineering Association of the 
South. 
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In the meantime I had the iron analyzed by Leutscher, with 
the following results, and classified by him: 


Silicon. Sulphur. Manganese. Phosphorus 
Gray forge = 4.29 ». 3¢ 0.12 1.74 
EEE eae { 39 } ( 
istics Ue aieesbinbicasnidinitian veuevbeesmns Ghee AC 0.05 1.6 


The high sulphur in this iron is doubtless due to the coke, 
as the ore is comparatively free from sulphur. 
The coke used in the production of this iron, by the same 
chemist, analyzed as follows: 
Fixed Carbon Ash Silicon Alumina 
No. I 83.15 f I 4.29 


No ‘ saraseatcn 75-33 23.65 10.99 S.1 


Sulphur, 


Those cokes were used in about equal proportions, which 
would give about two per cent. sulphur in the coke. 

We asked Mr. W. J. Keep to make some experiments with 
the iron, and advised him it was a grey forge iron, an iron that 
under ordinary circumstances there would not be much to 
hope for in the foundry, where fluidity was a prime need 
Subsequently on examining the shipping bills found the iron 
was graded and shipped as mottled. 

We herewith present the results as kindly furnished by Mr. 
Keep, who says: 

I make two test bases, one 14’ eget 


’ 


square, and one 


both one foot long. I take strength from the cross section and 
the deflections, the bend at center of bar at instant of break- 
ing. 

The bars are run against a chill, the end split and the depth 
The skrinkage is what the baris shorter 
Weight is in 


of chill is measured. 
than the pattern. 
pounds, average and the actual weight that broke the bar. All 


All measures are in inches. 


records are the average of four bars. 


Shrinkage Strength Def. Chill 


I-I1OX 
Yin. tin Yin in 
sq sq sq sq 
Regular mixture for March reth, 1892 123 14¢ 4 10 
Regular mixture for March 18th, 1892...... .123 143 407 22 OX 
Regular mixture for March 21st, 189 121 142 129 S 


Same as on 21st but Sheffield left out 

King—1-15 of mixture, March 22d, 1892 123 142 
Same as on 21st but Sheffield left out 

also Birmingham silvery left out, King 

1-7 of mixture, March 23d, 1892 : I 147 


The sulphur in your pig iron would probably account for 
increased shrinkage in ,))x1’’ and for increased chill. 

We think Mr. Keep is correct in this opinion. 
of the 12th, r8th and 21st we suppose the normal results are 


In the reports 


given. 
The Sheffield iron referred to is similar to the analysis 
reported by Major E. Dowd herewith appended. 


No. Grey 

Foundry. Forge 
Iron... suiapnus aaa 92.79 14.205 
Graphite suse setabe 37 his analysis of grey forge 
Combined carbon............... { makes in interesting 
Silicon........ Le comparison with Leut 
Sulphur sbekeies fete ) { scher and Wilson of same 
Phosphorus grade of iron from spathic 
DERTUPATODE 0 kciceeccdcsiees 634 0.52 ore 
Undetermined vomaunes 4% 


We also present the analysis of 12 of the leading Birmingham 
foundry irons, by Alfred F. Brainerd, and suppose some of 
them are indentica! with the iron used 1n this report, as we are 
not advised by Mr. Keep of the analysis of either of the Ala- 
bama irons mentioned in his test. 


Man Phos 
Iron Carbon Silicon. ganese phorus. a 
N yI 4 459 a 
)2 34 a 

92.56 2.798 I 404 
nectine chinebbbeneneee j2.44 4 OS ¢ a 
wate )3.05¢ 4 I.11 643 a 
18 45 4( 0.593 a 
7 ) 13 3.408 1¢ 171 0.443 a 
sof 2 sO j 5 b 
) 92. 8¢ | } 3 717 ¢ 
19 3.355 I 03 D 
11 92.664 . 2 18 ).73 E 
ani QI.12¢ 4 S74 89 489 F 


Mixture s of soft and hard red ores 

This comparison being on a correct basis, it is seen that the 
mottled grade of spathic iron is substantially as good a foundry 
iron as the foundry irons referred to. 

This iron was diverted to foundry uses thereafter, and re- 
ported on by the Waters-Allen Foundry Co., of Nashville, Tenn., 
“It possesses properties that place it 
gives fluidity to the iron, aiding 
We also find the 
We think for 


specialties requiring those conditions, this iron wili prove a 


in which they say: 
among the softeners. It 
largely in carrying scrap, and cleans it. 
shrinkage less than with the usual run of irons. 


valuable acquisition.” 
Mr. P. McArthur, superintendent Howard Harrison Iron 
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Co., Bessemer, Ala, writes: ‘ We have used your spathic iron 
jn our pipe works here, with the following results: It adds 
fluidity to the iron, also obviates shrinkage to a marked extent, 
and as a softener, we found it equal to any we have used.” 

Mr. O. Marschuetz, superintendent of the South Western 
Iron Works, of Louisville, Ky., reports: ‘ We have been using 
the spathic iron some four months, or longer, and daily, 
amounting in the aggregate to several hundred tons. We find 
that the advantage obtained at first continues, the results are 
of a general and uniform character. The spathic iron with us 
has displaced the silvery irons. We have clean, sharp castings 
of good strength, better than we could obtain from the high- 
grade silicon irons, with the same grade of other iron in our 
mixture. In other words, Iconsider the spathic iron of more 
value than any of the softeners we have used.” 

The reports from these gentlemen apply to the iron analyzed 
by Leutscher, and tested by Mr. Keep. 

None of those irons would grade above a grey forge, but 
principally a white and mottled. Subsequently with the use 
of a higher grade of coke, and 4o per cent. spathic, and 60 per 
cent. of brown ores, made irons as follows: 

Analysis by Wharton. 


No. 2 
Foundry Lron 
NIN os cas spoeburensucnauies Kvncedapinaibalee excess 1.63 
Phosphorus.......... : P Sees giecedne 1.89 
SUID UE «...cccccenss pcustighease EAP ise ancene 0.087 


Analysis by M. C. Wilson. 


No. 
Foundry Iron. Grey Iron 
SOU RMINL: « dcavdsniinideeiye ; eeeun toe 1.52 2.75 
Sulphur saeennh Trace Trace 
DSIIIOIN cies | ukcaesveueceins ; 0.26 0.12 
PPMOOTSROLUG. -.ccesccscos sceuess : 1.737 1.65 
Graphite 7 . : 3.11 2.21 
Combisied Carboni.......00..0..<<00. ‘as 0.27 1.6 
Iron.. ¥ ae ; 93.60 92.7 
Mr. Wilson remarks: ‘The foundry iron has a nicely 


crystallized structure, and the close gray iron surprisingly soft.” 

From this foundry iron by Wharton and Wiison some ex 
periments were made at Vanderbilt University in the mechan- 
ical department, and reported on by Prof. McGruder as follows : 

“We have used some of your spathic iron in our foundry, 
and have the honor to report as follows: Cast ‘A’ carried twice 
its weight of common machinery scrap with a shrink of 3-32 
and a transverse strength of 2,081 pounds when supported at 
ends and loaded at the middle of piece 1’’x1’’x12”, average of 
three pieces. Cast ‘C’ carried half its weight of machinery 
scrap, had a shrinkage of 1-16’ and a transverse strength of 
2,097 pounds when supported at its ends and loaded in middle 
of piece 1’’x1’’x12”’ between supports, results being average 
of four pieces tested. Castings from both casts are of a close- 
grained, fine crystaline fracture, chip well, and take a good 
polish with file. With the slight shrinkage and its capacity 
for carrying scrap, as shown by the tests, resulting in such clean, 
soft castings, I should judge the iron to have valuable and de- 
sired qualities for foundry use.” 

Mr. Marchuetz says he was so surprised to see no difference 
in his work in using the same quantity of the foundry iron 
reported by Wilson, and the white and gray iron reported by 
Leutscher, in his mixtures. Wilson was also as much sur 
prised to find a gray iron of close structure softer than foundry 
iron from same ores. 

None of the analyses we have had from the spathic iron show 
a chemical composition that would indicate anything approach- 
ing a fashionable softener. Yet, looking to results, the spathic 
iron will carry as much scrap, give an equal degree of fluidity, 
have greater strength and softness, and as slight a percentage 
of shrinkaye as the best Ohio softeners, whecher the iron is of 
the American Scotch or higher silicon brands, and we think 
not inferior to the imported Scotch. In the absence of a 
crystal in the lower grades, and where the color is anything 
from gray to white, this is the only instance, to ny knowledge, 
where such a grade has been used as a softener in foundry 
practice. 

When chemistry fails to fix the usefulness of the iron in 
foundry work, and the fracture indicates a character more 
suited to mill than foundry practice, it is evident we must look 
elsewhere for an explanation. We may ask, to what extent 
does the ore from which the iron is made determine its char- 
acter? An iron sold by the fracture, in which the closest 
examination would fail to disclose its paternity of ore, and 
where chemistry finds the same component parts, whether 
made from the red fossil ore of the Clinton series, or the 


THE IRON TRADE REVIEW. 15 


brown hematites, what are the unknown conditions? The 
careful foundryman soon learns the difference, whether he can 
assign the proper cause or not of the varying results, his prac- 
tice demonstrates a fruitful source of annoyance in his mixt- 
ures, to be corrected only by the old rule of cut and try. The 
fracture and chemistry have both misled him, and again he 
has had unexpectedly better results than the fracture, or chem 

istry of the iron warranted. Iron made from each, the red and 
brown ores, with some chemistry, give unequal results in the 
mill, as well as the foundry, particularly in the line of tensile 
strength, and to some extent, in the immpactness of the surlace 
on the finished material. It is true that the temperature of 
the furnace, its condition of working at the time, the degree 
of activity in which it is run into the pig bed, the moisture of 
the bed, and the manner in which it is cooled off, all tend to 
contribute to a greater or less degree, in forming the crystal, 
while these conditions will, to a very limited degree, if at all, 
change the chemistry of the iron. If chemical data was an un- 
erring criterion, as to the value of iron for foundry purposes, 
we think the foundryman would cultivate the science toa 
greater degree than he has done, and attach more value to the 
formulas. 

But he becomes skeptical, when he is often misled in both 
chemistry and,grading; where then must he look forthe in- 
trinsic values ? 

If acertain percentage of each —silicon, phosphorus, sulphur, 
manganese and carbon is necessary for the specific result, but 
by accident he finds a better result from an iron carrying half 
the necessary amount of silicon, twice as much phosphorus as 
is allowable, and the other elements in variable proportions, 
and when the fracture is quite as erring a guide, it is not 
strange the foundryman has more respect for his own rule of 
cut and try, than the opinion of the chemist or grader. 

The color is a very good indication, as to the quality of the 
iron, but not a positive one, as the iron resulting from differ- 
ent ores has darker and lighter shades of color, which would 
point quite correctly to qualities of iron from the same ore. 
But the same colors applied to irons from different ores would 
be altogether uncertain. In a general way, you get a stronger 
casting from a dark iron than from a lighter one, even though 
the fracture and chemistry should be the same. 

The physical structure of the iron has much to do with its 


usefulness in the cupola. The size of the crystals is often as 


misleading as the color. Where the crystals on the plane of 
the fracture lie nearly flat, or but slightly oblique, the iron will 
be weak, regardless of color. When the crystal dip moves, 


obliquely from the plane of the breakage, approaching at times 
an acute angle, the iron will have strength, without regard to 
color. This being the case, the physical structure is a factor, in- 
dependent of itschemisty, in indicating the strength of the iren 

To what extent this molecular adjustment of the particles 
may be traced to the ores from which the iron is produced, 
and to what degree the idiom of the ores follows in the iron, 
are questions inviting more careful attention than they have 
yet received. 

Does the laboratory offer any formula, in selecting irons, to 
avoid shrinkage? Isthe shrinkage due or controlled by any 
fixed percentage of silicon and phosphorus and sulphur? We 
think not, but rather to the relative percentage of each in the 
combination. 

The careful buyer can nearly avoid the disagreeable conse- 
quences of unequal shrinkage in the castings, without refer- 
ring to either chemistry or fracture, by the general fullness on 
the face of the pig, and the solid face of the breakage. Too 
many cavities always indicate shrinkage 

The chillin iron on the foundry floor is often due to the 
coke. QOae instance in which much complaint was made of 
the iron, thinking the coke was wrong, had it analyzed, and 
found o.88 of sulphur and 0.10 of phosphorus in the 18 per cent. 
of ash; a change of coke removed the cause of complaint. 

When formulas have been reached that will clearly set the 
foundryman right as to the character of iron needed, chemistry, 
fracture and physical construction, will fix the individuality of 
the iron, not losing sight in the combination of the character 
of the ores from which the iron has been produced. When 
repairs on the Florence furnace are completed, and it is run on 
spathic ore, we will, at a future meeting, report further. Also 
on the use in the cupola, of the raw ore, as a substitute for the 
lime flux, where large quantities of iron are melted. 








16 THE IRON TKADE REVIEW. ideal 10, 1892, 





THE AULTMAN & TAYLOR MACHINERY CO, 


MANSFIELD, OHIO, U.S. A. 


SOLE BUILDERS OF THE 


Cook Patent Water Tube Boiler. 


THE ONLY PERFECT WASTE-HEAT BOILER. 


No incrustation. 

Generates the greatest amount steam with least amount heat. 
Repairs reduced to a minimum. 

Can be used equally as well for direct firing or with natural gas. 














WE ARE ALSO BUILDERS OF 


HORIZONTAL, TUBULAR, AND FLUE BOILERS, LOCOMOTIVE, FIRE BOX AND ALL OTHER STYLES 
OF BOILERS, OIL TANKS AND WATER STAND PIPES. 


Estimates furnished promptly on receipt of specifications. 


meaerena, SOUTH GHICAG yes 
320 The Rookery, Chicago. ee South Chicago 


SEMI STEEL Rolling Mill Heavy Machinery and Strong Chilled Castings, 
‘ Smelting Kettles and Acid-Proof Metal. 


INDUSTRIAL SUL) MM ARY. | deemed advisable; incorporators: Jas. O. Cole, C. H. Brownell, 


| Rawley H. Bouslog, Milton Shirk. 


New Enterprises :— Hamilton, O.—The Standard Ice Tool Co.: capital, $10,000; 


The following recent incorporations, specially reported for 
The Iron Trade Review, are of interest to the iron and 
machinery trade: 

Chicago, Ill—The Guaranty Manufacturing Co.; capital, 
$30,000; for general manufacturing business; incorporators : 
C. N. White, M. J. Frost, M. E. Winn. 











for manufacturing ice tools, machinery, iron and steel work, 
etc.; incorporators: J. B. Fischer, C. Benninghofen, P. Ben- 
ninghofen, A. L. S. Campbell, F. A. Keifer. 

Weedsport, N. Y.—The Capital Machine Tool Co.; capital, 
$6,000; for the manufacture and sale of machine tools and 
machinery ; incorporators: Julius J. Cowell, Hezekiah Jones, 


Stevens Point, Wis.—John Rice & Brother Co.; capital, Weedsport, N. Y., Thos. Jones, Auburn, N. Y. 
$40,000; to build and operate a machine shop, foundry, ete.; in Weedsport, N. Y.—G. H. Fowler Co; capital, $8,000; for the 
corporators ; Jno. Rice, Jas. Rice, D. L. Jones. : manufacture and sale of road carts, farm carts, and implements, 

Whitewater, Wis.— Whitewater Machine Co.; capital, $10,000 ; etc.; incorporators: Geo. H. Fowler, Hezekiah Jones, both of 
to doa general trading and manufacturing business ; incor- Weedsport, N. Y.; Thomas Jones, Auburn, N. Y. 
porators : J. Harrison, F. Kraeplin, Jr., J. W. Cooper. Chicago, Ill—The Excelsior Hardened Copper Co., of Chi- 

Chicago, I1l.—McCosh Co.; capital, $100,000 ; for manufactur- 
ing, buying and selling iron, steel and coal; incorporators : 
Thompson McCosh, Geo. C. Fry, Walter S. Maher. 

Racine, Wis.—Belle City Malleable Iron Co.; capital $40,000 ; 
for manufacturing and dealing in malleable iron, iron goods, 
etc.; incorporators : Jos. Fischer, C. Wilhelm, F. R. Ellis. 

Chicago, I1l.—Metallic Novelty Manufacturing Co.; capital, 
$100,000 ; to manufacture patent and protect metallic novelties ; 
incorporators : Thos. Charlton, Freeman Lane, G. W. Hered. 

Chicago, I1l.—Standard Railway Supply Co.; capital, $25,000; 
to manufacture, buy, sell and deal in railway supplies of all 
kinds; incorporators: David Campbell, Thos. D. Jones, Wm. uel Harris, H. J. Davies, C. E. Grover, L. A. Russell. 

H. Swift. Gas City, Ind.—The Morewood Co. (incorporated in W. Va.); 

Adrian, Mich.—Economic Manufacturing Co., Limited ; capi- 
ital, $20,000; for manufacturing fence posts and fences; incor- 
porators: Fred. H. Knapp, Wm. H. Hamilton, Geo. L. Bennett, 
Adriau, Mich. 


Bay City, Mich.—National Cycle Manufacturing Co.; capital, 
Henry B. Young boring and mortising machine, etc.; incorporators 


cago; capital, $500,000; to temper and harden copper and to 
manufacture and sell copper plate and copper goods of all 
kinds; incorporators: Peter Johnson, John Seaberg, Seth F. 
Crews. 

Springfield, O.—The John B. Bruner Manufacturing Co.; 
capital, $25,000; for manufacturing and selling washing ma- 
chines, etc.; incorporators: John B. Bruner, Geo. A. Hensel, 
Wilson Latimer, H. M. Bruner, J. W. R. Cline. 

Cleveland, O.—The Steel Motor Co.; capital, $200,000; for 
manufacturing and dealing in electrical supplies and_ street 


railroad supplies, etc.; incorporators: Albert L. Johnson, Sam 


capital, $1,000,000; for manufacturing steel and iron of all 
kinds, tin plate, terne plates, etc.; incorporators: I’. W. Bond, 
H. C. Bond, Ilanelly, Wales; Geo, G. Tanner, Indianapolis, Ind. 

Chicago, I1].—Chicago Boring & Mortising Machine Co.; 
capital, $100,000; to manufacture and sell the patented O. W. 


$40,000; for manufacturing bicycles; incorporators: 
Smith, Merrill F. Wilcox, Melvin L. Wilcox, Fredrick C. Fin- Claude L. Waller, Wallace G. Collins, James R. Doolittle 
kenstaedt, Bay City, Mich. Reading, Pa.—The Schnader-Nagle Co.; capital, $50,000 ; for 

Chicago I1l.—The Composing Machine Co.; capital, $5,000,000 ; 
to manufacture, sell and lease matrix forming machines under 
letters patents, etc.; incorporators : Chas. J. Dorrance, Jno. R. 208 S. 3rd street, Reading, Pa; Adam Kolb, Wm. D. Horning, 
Parker, Wallace B. Gilbert. 

Philadelphia, Pa.—The American Wire Glass Manufacturing 
Co.; capital, $100,000; for manufacturing wire glass and selling 
the same; incorporators: Thos. Hammett, Frank Shuman, 
Harry Folwell, Philadelphia, Pa. 

Chicago, Il]l.—Blazing Sun at Midnight Co.; capital, $5,000,- 
ooo; to manufacture and sell gas for heating, lighting, smelt- 
ting and mechanical purposes ; incorporators : Wm. L. Gieseke, 


manufacturing tin ware, tinners’ supplies, sheet iron ware, 
house furnishing goods, etc.; incorporators: Chas. T. Nagle, 


Reading, Pa 

Alliance, O.—-The Blaine Perfection Window Manufacturing 
Co.; capital, $25,000; for manufacturing the Blaine perfection 
window, acquiring interest in letters patent in said window, 
etc.; incorporators: Frank Transue, Sam. D. Lane, Geo. E. 
Blaine, W. K. Fogg, J. Armstrong. 


News of New Enterprises, Machinery Wants, Etc.:— 


J. Everett Holland, Thos. S. Harper. The contract is about to be let for the iron work on the 
Peru, Ind.—Peru Electric Manufacturing Co.; capital, $100,- county jail, at Grand Rapids, Mich. 
ooo; to manufacture, buy and sell electrical supplies, special- The Manville Covering Co., of Norristown, Pa., recently in- 


ties and appliances, and such other articles as may be hereafter corporated for the manufacture of plastic and sectional steam 
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MOUNT SAVAGE FIRE 


UNION MINING 


BRICK. 





GG)... 


Proprietors of the CELEBRATED Mount Savage Fire Brick. 


~~ GOVERNMENT # STANDARD. 


Established 1841. 


The First Manufactory of its Kind 


Capacity, 60,000 Per Day ; 


Ke 


18,000,000 Per Year. 


im the WU. S&S. 


Home Office and Works:-MOUNT SAVACE, Allegany County, Md. 


Branch Offices :—No. | Broadway, New York, N. Y.: 


No. 222 So. Third St., Philadelphia, Pa. ; 


Lewis Block, Pittsburgh, Pa. 





W ANIED FACTORIES avrine 


Situated on the Wabash R. R., 


Bae- CORRESPONDENCE 


W. W. WATSON & CO.. . ‘ 


TO LOCATE AT 


HEIGHTS. 


23 miles from Chicago’s Court House. 


SOLICITED. “@4 


- 225 Dearborn St., Chicago, Ills 














pipe and boiler coverings, have erected their buildings, which 
are of stone and 55x125 and 4ox1oo feet. Their equipment is 
not yet in place. 

The Gendron Iron Wheel Co., of 
contract for a new seven-story 50x100 feet building 

The Coldwater (Mich.) Oil Stove Co. has been organized 
with $25,000 capital, to manufacture coal oil heating stove: 

The Belle City Malleable Iron Co., of Racine, Wis., capital 
$40,000, incorporators, Joseph Fischer, Chas. Wilhelm and 
Frank R. Ellis, has taken out a 

Incorporation papers have been filed by the Headford Bros, 


Toledo, O., have let the 


charter. 


& Hitchens’ Foundry Co., of Dubuque, Ia., capital $15,000, The 
company succeed Headford Bros. and will enlarge the plant. 

Over 8,000 feet of pipe will be used to pipe the new Whitel) 
reaper works at Muncie, Ind., for natural gas alone. — Includ- 
ing what will be required for water, there will be over two 
miles of pipe. 

The newly organized Muncie (Ind.) Iron & Steel Co. are at 
work locating gas wells. There will be four engines in the 
mill, one of them of 350 horse-power. The other three will 
operate the shears and lathes. 

Greenslade Bros., owners of the iron architectural design 
works, at Milwaukee, will erect a foundry and machine shop 
on the site of their burned building, which will be three times 
as large as the old, and will cost $25,000, 

The Ohio Steel Co., Youngstown, O., has determined that 
the first building to be erected by it will be the machine shop. 
It is predicted by the managers of the company that the buil! 
ing will be under cover before the middle of winter. 

The Chicago Pulley & Hanger Co., of Chicago, II], has been 
organized to succeed the South Side Machine & Metal Works. 
Iron split pulleys, patent steel hangers and cone friction 
clutches will be manufactured, and will be placed on the mar 
ket within the next 60 days. 

Work has begun on the new iron works and machine shop 
of the recently incorporated Menominee Iron Works Co., at 
Menominee, Mich. The main building will be 66x128 feet, 
with a good sized engine room, a six-ton traveling crane and 
all modern machinery will be put in. Wm. Somerville is 
secretary of the company. 


TH E WH ITMAN & BARN ES M FC. Co., -* g Bcc nae fl Chicago, II1.; 
Manufacturers of DIAMOND BRAND TWIST DRILLS. _ 


FACTORIES AT 
Akron, 0.: Syracuse, N. Y.; Canton, 0.: 
St. Catharines, Ont. 
STORES AND WAREHOUSES AT 
York, N. Y B seasons pg 
Karsas C ity, 


San Francisco, Cal.: London Eng 


Additions, Enlargements, Removals, Etc.:— 


The Indiana Iron Co., Muncie, Ind., are building a large 
warehouse 50x250 feet, to be covered with corrugated iron. 

The Toledo (0) Bridge Co. will greatly enlarge its plant in 
the spring. An iron girder department is to be added and 
some heavy and expensive new machinery. 

A Fulton, U1, 
$25,000 and two acres of land to locate at that place, according 
to report. 


land association has offered Ohio capitalists 


About 300 men will be employed if the plan goes 
through. 

Three directors of an extensive gray iron establishment in 
Ohio, the name of which is not given, are reported by Mil- 
waukee papers to be in that city to look for a site, with a view 
to removal. A large business in the Northwest convinces the 
company that to change to that section is desirable. The 
capital represented is $500,000 and about 300 men are employed 

The six immense eiiidtnate of the Buffalo Cast Iron Pipe 
Co.’s new plant at Buffalo, N. Y., are nearly completed. The 
company’s present quarters are much too small. , On occupying 
the new plant, they will employ 250 men and make 75 tons of 
pipe a day. President Geo. B. Hayes says that there are 12 
large pipe-making concertis in this country representing 
$10,000,000 capital. 

The Sharon firebrick works, of Sharon, Pa., already an 
extensive plant, are being enlarged by the addition of a three- 
story brick drying 50x85 feet in dimensions. This 

idustry has a yearly capacity of 6,000,000 bricks and is being 
run to th 


house, 
e limit to get out its product. Five new kilns will be 
erected soon to enable the works to keep pace with the increas- 
ing demand, and by spring James Rose, the proprietor, expects 
to have 100 men employed.—[Youngstown (O.) Telegram. 


Fires and Accidents :— 

Fire did $1,500 damage in the engine room of Starke Bros’, 
machine shops, Milwaukee. 

The foundry of King & Anderson, 218 Union street, Chicago, 
was damaged $1,000 worth by fire. 

John K. Speed & Co.'s iron-clad warehouse at Memphis, 
Tenn., burned, with loss amounting to a good many thousands, 

The works of the American Ax & Tool Co., Beaver Falls, Pa., 
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IE KING BRIDGE COMPANY. 


CLEVELAND, 


a 


Iron and Steel Bridges, Roofs, Girders, Buildings and Structural Work of all kinds, Hoisting and 
Conveying Machinery for Handling Ore, Coal, Etc. 





THE GARDEN CITY SAND CO., Room 53, 159 La Salle St., CHICAGO, ILL. 


FIRE BRICK, FIRE CLAY, 


For Blast Furnaces, Cupola Lining, Boiler Setting, Smoke Stack 
Lining, or Any Other Purpose. 
EVERY CLASS OF SPECIAL SHAPES AND SIZES. 


were fired by an incendiary and were badly damaged. Two 
hundred men are out of work. 

W. H. Pickering & Co.’s machine shop in Hartford, Conn., 
and the machinery in it were damaged $8,000 to $10,000 by fire. 
The loss is covered by insurance. 

The workshop and storehouse of the Indiana Bicycle Mfg. 
Co., at Indianapolis, burned, with a large quantity of machin- 
ery. Loss $85,000, insurance $60,000. 

General !ndustrial Notes :— 

The Missouri Iron Works, at St. Louis, are running double 
shift to fill their orders. 

The West Superior Iron & Steel Co. has given a $3,000,000 
mortgage to the Central Trust Co., of New York. 

The pressure of orders is such at the Wheeling Steel Works 
that the force work alternately on Sunday night. 

The Rome (Ga.) rolling mills are in the hands of a receiver. 
The company is in debt to its 300 employes $3,500. 

Thirty car loads of machinery are on the way to Muncie, 
Ind., consigned to the Indiana Iron Co. for their nut and bolt 
department. 

The Shoen Mfg. Co., of Allegheny, Pa., is completing an 
order of 18,000 pressed steel ties, 100 pounds each, for the New 
York Central. 

The foundry of Butler & Martin, at Middletown, N. Y., has 


orders ahead for several months’ work, turning out 5,000 


pounds of castings a day. 

The Columbus, O., board of public works will receive bids 
up to 12 M., Nov. 14, for a corrugated iron or steel panel fence 
on both sides the Fourth street bridge. 

The Ohio Iron Co.’s mills, at Zanesville, O., that have been 
idle for 18 months on account of the refusal of the officers to 
sign the scale, have started in part, with non-union men. 

Davton Coal & Iron Co., operating blast furnaces and coal 

mines at Davton, Tenn., have given notice of a five per cent. 
reduction in wages, making 15 percent. since Jan. 1. It affects 
500 men. 
The Cleveland-Cliffs Iron Co. will not be in a hurry to build 
the new furnace it is to erect in the upper peninsula of Michi- 
gan, but the plans made will be carried out when the market 
improves. _ . 

One depari ment of the Springfield (II1.) Iron Co.’s mills has 
closed down for the putting in of a new engine and new ma 
chinery. On resumption an additional number of men will be 
employed. | 

H. Sando, claiming to represent New York, Philadelphia, 
Chicago and Washington capitalists, has been at Homestead 


proposing to the strikers the formation of a company to operate 


a co-operative steel plant. 

The return to work of about all of the locked-out Amalga 
mated iron and steel workers at Hughes & Patterson's and 
Marshall Brothers & Co.’s mill in Kensington, Philadelphia, is 
by the association’s consent. Wages are the same as before. 

“The Grace furnace of the Brier Hill Iron & Coal Co., Youngs- 
town, O., made an excellent showing in October. It turned 
out 7,582% tons of Bessemer iron, making an average of 242 
This was 400 consecutive casts of No. | iron. 


tons a day. | 
A. Burnstein and his two sons, Louis and Peter, forming the 


firm of Burnstein & Co., 415 Canal street, Chicago, are charged 
with being in collusion with F. W. Smalley, weighmaster for 
the Chicago Forge & Bolt Co., to swindle the company. 
charged that the firm has made $15,000 or $20,000 in the last 


It is 


ALL KINDS OF 


Founary Supplies. 


FACINGS, BLACKINGS AND MOULDING SANDS 
Of All Kinds. 


three years through its acquaintance with Smalley. All were 
The Burnsteins have been selling scrap iron to the 
As weighmaster, it is said Smalley allowed 


arrested. 
bolt company. 
discrepancies in tonnage between the invoice bills and the 
recorded weights to go to the books. 

The Congdon Brake Shoe Co. announce that on Novy. 1 their 
general offices were removed from 1016 Monadnock Bldg. to 
their works, at 59th and Wallace streets, Chicago, to which all 
communications should be addressed. They will be pleased to 
receive their many friends at their new offices. 

The South Chicago Foundry Co., 320 The Rookery, Chicago. 
have recently taken a number of very large contracts for their 
semi-steel, anong them being one for the electric fountain at 
the World’s Fair grounds. Inquiries for semi-steel have been 
numerous lately, and several have been received from England, 
Germany and other foreign countries. 

The city of Chicago has recently placed an order with E. 
Rayfield, 371-373 Dearborn street, Chicago, for one set of 
sauer’s external boiler flue scrapers, for use at the North Side 
pumping station of the water works If this set proves satis- 
factory, as it undoubtedly will, it is probable that all the city 
steam plants will be equipped with the scrapers. 

Sealed proposals will be received at the office of the Super 
vising Architect, Treasury Department, Washington, until 2 
P. M., Nov. 30, 1892, for all the labor and materials required for 
the trench excavation, foundations, cut stone work and brick 
work, iron and wood floor, ceiling and roof construction, roof 
covering, etc., for the U.S. Postoffice building at Fremont, 
Neb. 

For the U.S. protected cruiser Cincinnati, launched from the 
New York Navy Yard, Nov. 7, the Bethlehem Iron Co. has 
manufactured the shafting and other heavy steel forgings of 
The 


in length and weigh 13,000 


fluid compressed, hydraulic forged, open-hearth steel 
propeller shafts were 34’ 3] 


poundseach. The line shafts are 4o’ 94” long and weigh 15, 
300 pounds apiece. 
At the office of the Supervising Architect, at Washington, 


sealed proposals will be received until 2 p. M., Nov. 29, 1892, 
for all the labor and materials required for the interior finish 
of the U.S. Court House, Postoffice and Custom House build- 
ing at Bay City, Mich., including furring, lathing, plastering, 
iron stairs, marble work, joinery work, wood flooring, glass, 
hardware, painting, polishing, ete. 

The B. F. Sturtevant Co., Boston and Chicago, have received 
orders recently for supplying their system of heating to the 
large foundries being constructed by the National Malleable 
Castings Co., Chicago, and the Carnegie Steel Co., Bessemer, 
Penn. Each of these plants will require a blower over 20 feet 
in height and the heaters will contain over three miles of one- 
inch steam pipe. Both these foundries will also be supplied 
with the Sturtevatit cupola blowers, to be driven by direct con- 
nected Sturtevant electric motors, and will be the largest of 
this type of machine that have been installed in this country. 

The four big boilers for the battle-ship Texas, which the 
Richmond, Va., Locomotive Machine Works are building, are 
14 feet in diameter, 18 feet long and weigh 52tonseach. Each 
has six furnaces and six combustion chambers and the total 
horse-power is 8,600. The boilers will be loaded one by one in 
the boiler shop of the company next week and taken through 
the Church-Hill tunnel to the Chesapeake and Ohio wharves 
beiow the Cedar Works, where they will be placed on a govern- 
them 


ment barge and towed to Norfolk. In order to get 
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through the tunnel a special truck had to be constructed. This 
truck is 28 feet long, 10 feet wide, and is mounted on two four- 
wheel freights. 

Profit Sharing in an English lron Works. 

As far as getting better service is concerned, the first ex- 
periment in profit-sharing in English iron making does not 
seem to have been a success. Sir Alfred Hickman, M. P., has 
addressed a letter to his workmen at the Spring Vale Fur- 
naces, in which he says: 

“ About a year ago I told you that I had determined to give 
ashare of the profits made at Spring Vale between July 1, 
1891, and July 1, 1892, to those men who had worked there all 
the year. I said then that I hoped the result would be a substan- 
tialsum for each of you, which might be a nest-egg, andin- | 
duce you to make an effort to lay by something against illness, 
old age, or temporary want of work. The accounts for the 
year are now made up, but I am sorry to say the results are 
not as good as I expected. During the latter half of the year 
we had to face reducing prices and increasing costs. The 
Durham strike made coke scarce and dear, and this obliged 
me to blow out a furnace, which added greatly to cost, be- 
cause the men were, for the most part, kept on, and the ex- 
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penses were almost the same, while the returns were largely 


reduced. Notwithstanding these drawbacks, your share 
amounts to 24% per cent. upon the whole of the wages which 
you received during the year, and this amount will be paid to 
each of you on Saturday next. 
gin saving, and to make the beginning easy, I have decided to 


open a bank for your use. 


In order to induce you to he- 


Any sum which you may be in 
clined to deposit will be entered in a book which will be given 
to you, and interest will be paid at the rate of 5 per cent. 

I told you that I expected I should be repaid, at any rate, 
some part of the amount given to you, by your increased at- 
tention, by greater care in avoiding waste, and by the natural 
result of a general feeling amongst you that every one was 
directly interested in making the works pay. I cannot say 
that, except in a few instaeces, I have seen any evidence that 
this has been realized. I am willing, nevertheless, to try the 
scheme for another year, but whether I continue it after that 
time will depend entirely upon the result.” 


A verdict for $985 has been rendered in favor of the Phoenix 
Iron Co., of Trenton, N. J., against the Reading Railroad for 
delay in delivering iron on a Government contract, and the 
iron company had to pay additional freight and forfeit. 





Where to Locate New Factories 
Is the title of a 150-page pamphlet re- 
cently published by the Passenger Depart- 
ment of the Illinois Central Railroad, and 
should be read by every mechanic, capital- 
ist and manufacturer. It describes in de- 
tail the manufacturing advantages of the 
principal cities and towns on the line of 
the Southern Division of the Illinois Cen- 
tral and the Louisville, New Orleans & 
Texas Railroads, and indicates the character 
and amount of substantial aid each city or | 
town is willing tocontribute. It furnishes | 
conclusive proof that the South possesses 
advantages for the establishment of every 


‘STEEL CASTINGS - 


OPEN HEARTH AND CRUCIBLE 


The Conadon Brake Shae to. 


OFFICESAND -FOUNDRIES:CHICAGO. ILL. 


BRAKE SHOES 








kind of factory working wool, cotton, 
wood or clay. For a free copy of this 
illustrated pamphlet address Mr. J. F. 
Merry, Assistant General Passenger Agent 


I. C. R. R., Manchester, Ia. 2 


Depot foot of So. 
Water St. 





Valley R. R. 





Arrive. | Depart 
BETO BE CBBC so cc siisivecceisccsaces | *6:45 P_ M| *7:15 AM 
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Valley Jt. & Way Stations.... 5 PM| T7:1I5 AM 
Akron, Canton & Chicago....... | *8:10 A M| “6:30 P M 
OUR ass Sita us ap unnaeancsanstonesansunt t2:40 P M| 76:30 P M 
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IF YOU WANT TO KNOW ALL ABOUT 
tHe VERY BEST FURNACE '¥ tHe 
WORLD Forssy STEAM BOILER 
Send for [Nustrated Deacrilatins loanphlet 

on MECHANICAL STOKERS ‘ttt 
THE BRIGATMAN STOKER @, 


CLEVELAND OHIO. 
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Akron, Canton & Marietta.....| {2:40 P M|fII:00 A M 
Akron, Canton & Cambridge..| 76:45 P M| 3:15 PM 
Wheeling, Washington, D.C., $3:15 PM 


Steubenville, & Wheeling..... | oe pon — 


TDaily except Sunday. “Daily. Pullman buffet 
Sleeping coach between Cleveland and Chicago. 


J.M. ALLEN, President. 








F. A. SACKMANN, 


126 Champlain, Cleveland, © 
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Steel Name Stamps 1-16, 3-32 
or %inch letters), 15c. per letter. 





A. LEOFRED, 


(Graduate of Laval and McGill,) 


MINING ENCINEER. 


Main Office: QUEBEC, 


Cleveland, O. 
St., Cleveland O. 


Cleveland, O. 


{ Sherbrooke ; ; 
| Montreal, 17 Placed’Armes Hill. 


MINES, MINERAL PRODUCTS. 


Branch Offices : Cleveland, O., 





Pittsburgh, Pa. 


WM. B. FRANKLIN, Vice-President. 
F. B. ALLEN, Second Vice-President. 
J. B. PIERCE, Secretary and 
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A. S. FERRY, General Agent, 208 Superior Street, 
Cc. A. BURWELL, Chief Inspector, 208 Superior 
R. D. BRIGGS, Special Agent, 208 Superior St., 
W. M. FRANCIS, Special Agent, 208 Superior St., 


J. E. WOLCOTT, Special Agent, 81 4th Avenue, 


TYPEWRITERS. 


Treas 








STANDARD TYPEWRITER 


Is to-day, as it has ever been, the lead- 
ing bd > tao 

Carefully tested improvements are con- 
stantly added to this famous machine. 





TRY OUR PARAGON BRAND OF TYPE- 
WRITER RIBBONS. 


WYCKOFF, SEAMANS & BENEDICT, 
137 Superior St., Cleveland, O. 
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THE GRIFFIN MILL 


| 
A, perfect pulverizer of all refractory sub- 





stances by either the wet or dry process. It 
works better and at less expense than any 
other Mill, and is conceded to be the only 
perfect pulverizing Mill manufactured. 

For free ilustrated pamphlet address 


BRADLEY FERTILIZER (0. 92 State St, Boston. 








SALESMEN 


HO come in contact with the iron trade can 
find out how their incomes may be in- 
creased, by dropping a postal card to the office of 


THE IRON TRADE REVIEW. 


27 Vincent St., Cleveland. O. 


REVIEW. 
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The BLACKNEY. Cupela Furnace 


WA 


Saves ¥ of time, of labor, \Y of fuel; makes 
a uniform strength of iron, and is 


The Cupola Furnace of the age. 


I to 





Send for Catalogue No. 
THE M. STEELE COMPANY, Springfield, Ohio. 








Se ee ee 
The Little Schoolmaster in the 
Art of Advertising: 


Printers’ Ink, 


A Weekly Journal for Advertisers, 
Will be sent to 
any address 
from date of order 
to Jan. Ist, 1894, 


One Dollar. 


After Dec. 31st, 1892, the sub- 
scription price will be advanced 
to $2 a year. 









REMO' OVAL. 
A A Rare Chance. 


For Sale. 


The Real Estate and Buildings of the 
FORT SCOTT FOUNDRY & 
MACHINE WORKS CoO., 
At Fort Scott, Kansas. 

The Most Successful Foundry and Machine 


Shop Plant and Best Location 
in the West. 





ADDRESS 
(inclosing One Dollar) 
PRINTERS’ INK, 
New York. 


continuously and very profitably for the past 


specialties, that are sold mostly in the Eastern 
States, and also for export, were compelled on 
this account to locate farther East, and now have 
under.construction at Chicago Heights, Cook Co., 
Illinois, with largely increased capacity, the 


10 Spruce Street, = 





For five dollars a copy of the Ameri- 
can Newspaper Directory for the cur- 


The Company owning and operating this plant | 


fifteen years, having brought out some patented | 


FOR SALE 


In Florida, 


| Several thousand acres of the choicest 
| orange and vegetable lands, including 
|some of the most valuable muck beds 
| and beautiful lakes in the States, all 
‘situated within three miles of railroad 
| station. 


THESE LANDS WILL BE SOLD 
| TO ACTUAL SETTLERS 
At prices defying competition. 

I have large tracts from 200 to 5,000 
acres, grazing, farm, garden and orange 
lands, also several valuable phosphate 
beds near Dunnellon and Anthony, 





rent year (1,500 pages) will be sent, car- 
riage paid, to any address, and the 
purchase of the book carries with 
it a paid-in-advance subscription to 
PRINTERS’ INK for one year. 
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sunday Sun 


$2.00 A YEAR 














! 
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Containing more reading mat-| 
ter than any magazine pub- 


lished in America. 


Address 
THE SUN, 


Sew verte SMOKE CONSUMER, 





UNIVERSAL #®PLAIN 


>= MILING MACHINES 


EXCLUSIVE SPECIALTY | 


IDRESS 


i. ‘THE CINCINNATI MILLING MACH C2 
“eS  -> CINCINNATI. O.* 





buildings for their new plant, and will remove 
all the machinery in their Fort Scott Works to 


Chicago, about the 1st of December next. Marion County. Address 
The buildings are practically new, having been 


erected in 1886, and from the most modern and 
approved plans of Foundry and Machine Build- (FRANK R. BIEDLER, BALTIMORE MD. 
ings; are of ample dimensions for large capacity, ' 
well lighted, arranged for traveling cranes | 
throughout, location the best in the city, on 
about thirteen acres of high ground immediately 
within the Junction, and connected by switches 
of all the systems of Railways entering Fort Scott. | 
Fort Scott has been celebrated for cheap fuel, 
cheap living, and a cheap and very desirable 
class of both skilled and common labor. 
The business was established here twenty-three 
years ago, and the Works have never been closed. 
A large general Foundry and Machine Shop trade ose. 


comes to the city almost daily from half a dozen | 
MILTON MFG. CO., Milton Pa. 





. Plate Iron Washers 


A SPECIALTY ! 
Even in Guage, 


Smooth and well 
a” finished. 


Dut trom new plate, rolled expressly for the pur- 
8a Write for prices. Address, 





States and Territories, is in close proximity to 
the great coal, zinc and lead regions of Missouri, 
Kansas City and Indian Territory. } 

A rare opportunity for a few practical men to 
|} make a fortune. The property will be sold ata 

Great Bargain and Upon Easy Terms. 

Photos of the works, together with sizes and 
plans of buildings, and full particulars will be 
forwarded on application. Address 


THE WALBURN-SWENSON MFG. CO., 


1520 Monadnock Block, Chicago. 


The Beckett 





When you write to firms ad- 
vertised in our columns, please 
mention the fact that you took 
their address from our paper. 
They will thank you for it. 











HOME STUDY OF 


Mechanies 


Consumes the smoke, saves 20 to 25 per cent. in 
fuel, assists the draft, and increases the horse 
power of boilers. 

It saves grate bars, pre ents clinkers, and 
keeps the flues clean. To commence, students 


It will pay you to peabeneiges our consumer. only need to know how to 
peri and write. 


‘THE BECKETT SMOKE CORSUMING 0, | Send for FREE circu 


lar to The opvenpanaepes 
School of Mechanics, 
NORWALK, OHIO. 


Scranton, Pa. 
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OFFERS THE FINEST FIELD FOR INVESTMENT TO BE FOUND IN THE WEST. 











ACTORIES EMPLOYINC 3,000 MEN 


Have been located here within the past four months. 


5,000 Additional Factory Hands will be Added within a Year. 
The Population of the City, now 15,000, will be doubled within Two Years. 


1000 NEW HOUSES ARE NESDED NOW. 


From 15 per cent. to 20 per cent. can be realized from rents, and the rents guaranteed by the manufactories. Fine 


residence lots for sale on reasonable terms. Call on or write, 


THE MUNCIE LAND COMPANY, 


MUNCIE, INDIANA. 


AETNA IRON & STEEL CO. 


Bridgeport, - Onio. 
Manufacturers of BARS, ANCLES, TEES, CHANNELS and SPECIAL SHAPES, LICHT SECTION RAILS, 
SHEET BARS and BILLETS. SHEETS and PLATES, PICKLED or PLAIN, COLD 
ROLLED and COMMON FINISH. ANNUAL CAPACITY, 50,000 TONS. 


BAILEY AMERICAN BRIDCE AND IRON CoO., 


ROANOKE, - «.« Wh 








Portable Hoist. Designers and Builders of 
, Iron and Steel Bridges and Viaducts for Highways and Railroads, Iron Furnace Plants, 
In Either Steel or Iron. Stand Pipes, Mine Car Irons and Wheels. 


Wiseanted tidhhe the Also Machinists and Founders. ENGINEERS: C. C. Wentworth and Jos. L Hunter. 


P Power of any Hoist in the 


Market of Same Price and A very interesting and instructive pam- 
eight. . ° 

. phlet on lubrication by means of pure, 
or Catalogues address : Z 

flake graphite will be sent to all who 

JAS. DUNN, desire it. It is scientfic and practical. 

saan nininei B JOS. DIXON CRUCIBLE CO., - Jersey City, N. J, 
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FREIGHT. ROCHESTER, N. Ye 


New Yorn, 92-94 LIBERTY ST. 
BosTON. 620 ATLANTIC AVE 


J, G. GARDNER, dence agin ny 2500 IN DAILY USE. : CATALOGUE ON APPLICATION. 


wishing to trade in Canada, will do well to cor 


respond with DeTtrRoOIT. HODGES BUILDING. 
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Gives the best oil fire. 


Does not increase insurance. 200 
Send for Catalogue to Hall Steam Pump Co., 


Pittsburg. 


HE AERATED FUEL COMPANY'S 


Plants in use for 50 varieties of work. 
GILBERT & BARKER MFG. CO., General Agents for the U. S., Springfield, Mass. 


SYSTEM 


Forging and tempering a specialty 





Do You Use Oil tor Fuel ? 


IF $0, DO NOT FAIL 


To Investigat 


THE KENDERDINE BURNER. 


If you are anticipating a TRIAL of oil for Fuel, our system is the Cheapest; it does 


not require any expensive Air Compressor ; 
tary Pump in connection with our Burner and Governor being nesessary. 


CIRCULARS. 


only an ordinary Fan Blower and small Ro 
SEND FOR 


KENDERDINE HYDRO-CARBON FUEL COMPANY. 


Station F, Tucker and James Sts., 


PHILADELPHIA, PA. 
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Extra Low Phosphorus Bessemet.................. $ 5.50 
No. 1 Specular, Bessemer quality.. $5.00@$5.25 
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$14 00@$oo0 00 


No. 1 Strong Foundry.. - 14 25@ 1450 
No. 2 Strong Foundry............... 13 25@ 1350 
No. 1 Grey Forge, red s 13 00@ 00 00 
| No. 2 Gray Forge, neutral . 12 50@ 1300 
| No. + American Gcotch.............cc000. 0000s 14 50@ 1475 
No. 2 American Scotch.. 13 50@ 13 75 
| Lake Superior Charcoal.. ; 17 00 
PITTSBURGH (reported by A. H. Childs): 
eS, fe ea a ee $14 25@$14 50 







No. 2 Foundry.... 


OMB EMIET occcncesncereess + : 


CHICAGO (reported by our representative: 
Lake Superior Charcoal »- $16 50@$17 00 















High Grade Virginia Coke Iron No. 1. 16 25@ 16 50 
High Grade Virginia Coke Iron No. 2. t5 25@ 15 so 
| Southern Car Wheel Iron........0........006 18 50@ 18 75 
| Lake Superior Car Wheel & Malleable. 17 5p@ 18 00 
BUFFALO (reported by vets Brown & Co.) 
| Mahoning and Snenango Valley, 
|. Strong, No. 1 Foundry.........0s0000.00.- $15 25 
Mahoning and Shenango alley 
strong, No. 2 hap smenid pila teelvnuecesaaeees 14 25 
| Ohio Softener No. 15 §0 
| Ohio Softener No.2 2 14 25 
Jackson Co. Silvery, No. 17 3 
Jackson Co. Silvery, No Lee 6 &o 
Lake Superior Charcoal.................... 17 00 
| Tennessee Charcoal............ 17 ox 
Southern Softener No. 1,......... 14 40 
| BIRDS IN Der WEE... .0..cienccecccssceess 19 00 
Hanging Rock Charcoal.. bens 20 50 


LOUISVILLE (reported by Geo. H. Hull & Co. 


Southern Coke No. 1 Foundry ... $13 50@$14 00 
Southern Coke No. 2 Foundry............ 12 25@ 1250 
| Southern Coke No. 3 Foundry........ Il 75@ 1200 
fos binksa keetedadanncbesice 11 25@ 11 75 
Southern Charcoal No. 1 ‘Foundry. . 15 00@ 16 00 
MD Po cnrceccdeuce Sepsecas aden cavocs 18 00@ 19 00 


$3.50@$4.00 | 


LOUISVILLE (reported nee Hall ‘Ghee: & Co. 





| Southern Coke No. t.. ................... $13 00@$13 5 
| Southern Coke No. 2. . 12 25@ 1250 
| Southern Coke No. 3..... 11 75@ 1200 
| Southern Charcoal No. 1. 16 00@ 1700 
| Southern Charcoal No. 2... 15 00o@ 155 
| Missouri Charcoal No. 1 17 00f@ 17 50 
Missouri Charcoal No. 2 16 50@ 17 00 
Neutral Coke 11 50@ 12 
Cold Short 11 25@ 1150 
Mottled... pnb seenbebbhe sseeeee 10 75@ 11 00 
Southern (standard brands)......... 20 004, 21 oO 
Southern (other brands . 18 50@ 19 50 
SMe OBITS sccascncuinsiecacséccseass 19 50@ 20 50 
ST. Louis (reported - Rogers, Brown & Mea 
| cham) : 
BOUENGIH COKE BO 6.00... -.  ..ccccicccsecss $14 50@$14 75 
SOUUIOTE COKE INO. 3.60.0000.5ccceescvsces vesess 13 25@ 13 5 
Southern Coke No. 3.............0..00. 12 75@ 1300 
Southern Grey Forge..................c0se000 12 254 12 5 
Southern Charcoal No. 1.............. 16 00@ 16 5 
Southern Charcoal No. 2 15 00@ 15 50 
Missouri Charcoal No. 1................5 14 50@ 15 00 
Missouri Charcoal No. 2 14 00@ 14 5 
co eee 16 50@ 17 « 
Lake Superior......... Seat we. 18 00@ 18 25 
SOM TINETR inc cncccscess. VA Re eee 18 so@ 18 75 
Connellsville Coke, St. Louis............... 5 65 
DETROIT (reported by William F. Jarvis & Co 
Lake Superior Charcoal, all numbers..$16 so@$17 0 
Lake Superior (coke) Bessemer.. .... 1600@ 16 §0 
Lake Superior Coke, Foundry, all ore. 16 00@ 17 00 
Standard Ohio Black Band. 16 50@ 17 00 
Southern No. 1........000s. 14 50@ 15 00 
Southern Grey Forge..................... 12 50@ 13 00 
Jackson County (Ohio) Silvery... 17 75@ 13 25 


| 
| 
| 
| 


--- 13 50@ 137 5 | 


Grey BOTBE).. ..205000c..ceecccecceees ceaaevontia 12 50@ 275} 
i | Ce 12 00@ 12 25 
| Warm Blast Charcoal.................06 +++ 18 CO@ 22 00 
| Cold Blast Charcoal......... . 22 00@ 27 00 


13 80@ 14 00 | 


| 


Local Coke Foundry No. t.. . 14 50@ 1475 
Local Coke Foundry No. 2.. 13 50@ 1400 
Local Coke Foundry No. 3 13 25@ 1375] 
Local Scotch Foundry No. .+ 15 00@ 1600 | 
Local Scotch Foundry No. 2... sees 14 0O@ 14 50 
Local Scotch Foundry No. 3.. --. 13 50@ 14 00 | 
Southern Coke No. 1.........-.+++ .» 14 85@ 15 25 
Southern Coke No. 2 13 85@ 14 25 
SET as CODER ENO. F.........sccocevnccsrcesas 23 35@ 1375 | 
Southern No. 1 Soft. 13 85@ 14 25 | 
Southern No. 2 Soft.... - 1335@ 13 75 
RUN COUR WEE SOD BUS Bic nccnccscnsvcossnsasroneeves 17 00@ 17 50 
CE RIVET BE, B.. ccsecnnsencences enscearen 16 00@ 16 50 
Ohio Strong Softeners No. I........- 16 50@ 1700 
Ohio Strong Softeners No. weeseese 15 50@ 1600 
Tennessee Charcoal.............se000-..+002...-. 16 50@ 17 00 
Alabama Car Whieel................sccssssces ses 19 85@ 21 00 | 


CINCINNATI (reported by Hyatt, Mathews & Co.) : 
Southern Coke No. 1, Foundry $13 75@$14 00 








Southern Coke No. 2 and No 1 Soft... 12 50@ 1275 

Southern Coke No. 3.. as +» 12 00@ 12 25 

Ohio Soft Stone Coal No. 1! . 1600@ 1650 

Mahoning Valley No. 1 Sedans 16 00@ 16 25 

Mahoning Valley No. 2 15 00@ 15 25 

Hanging Rock Suarcesi No. I, ‘Fdy .» 18 50@ 19 50 

Hanging Rock Charcoal No. 2, Fdy.... 18 00@ 18 50 

Alabama Ch‘ rcoal No. 1.......06.....02000+8 16 00@ 16 50 

Standard Southern Coke, _— Forge. 11 75@ 1200 | 
Mottled Neutral Coke.......000.... scsccsss II 50(a@ 





OLD RAILS AND SCRAP METAL. 


GRoss TONS 


Old iron rails............. ; — .. $18 oc 
Old steel rails.............. EE ee 
NET TONS 


Sis s 


No.1 R. R. wrought scrap eee 
No. 1 wrought scrap..... ae <e eee 


No. 1 Machine cast scrap...............0.0cs0e o 10 o 
RON NN cickiccwunarsnanahiendicichessass 20 O 
Axle turnings.............. , II 00 
Wrought turnings (free from cast).......... 8 5 
Cast borings... 6 25 
Uncut w rought iron boilers.. Lsiwiantenes ) 00 
Steel boiler Plates.......... 13 oO 
ed iiss sirs son sendhabebidasinnasatnckeclenicns 6 <« 
Pipes ard flues (clean)....................00.000 ) 5 
(i SC ae 10 6 
| Hoop and band iron. pooducetbetoussbvait 8 o 
ee ee Dare a 7 00 
eG MARRIED 5 oiiess on canncesccdeceesics cease 8 0 
Malleable iron............ ) o 
STRUCTURAL MATERIAL. 
Beams and Channels (f. 0. b. mill 2.10C@2.25( 
D -cocoococccvecescocccces sescccsecees-ccncecvacecoes 1L.S5C(@1I.Goe 
2.500 
@cserpcesenccecene I.55¢ 
Sheared Plates.......... 95 





| 1% & 1% by %toxX 





MERCHANT IRON AND STEEL. 


Flat Bar. 
1% tog by % to 1 inch................ , REE hin 





44% to6 by % to1 inch..... 1 75 
1% po SO 95.90 2 hace 1 gt 


Inch 
inch.....:.:. 


[mes % by % to ¥% 





1175 | %, %, h,2by % to % inch... 
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Wood 
aking | 
Machinery 


FOR ANY PURPOSE 


Pattern 
and Flas 
Makers’ 


MACHINERY, ETC. 


Round and Square. 


1 to 1% ee a auvucutiedvedchanteckoutceree €...1 70 
2 to 25 AMIN. oo asisvccducasesacadaetnn doeusidchiatssduunmonce I 80 





I CB FA BMT oo a coc cs ah daaiectvonabcnncdvadaasscaanecse 95 
3 § to 4 inch.. Fen Pt RES ae 20 
4% to 4} 4 inch... Ci wckbacee na siducused On 
4% to 5 inch... 3 05 

RCH SAE ME vane vicndpsouec dcncy ene bankdsvanmeantannatatbibemaike I go 


g to % inch.. 











One of our leading LARGEST LINE IN 
specialties. THE U.S 
GINATORS : atalogue Now Ready. 
_— BAND SAWS-Ftive Sizes. Catalog 
INTRODUCERS All fitted with our new Roller Nearly 300 pages and 
— which prevents the : 
CONSTRUCTORS. jlades from breaking, etc. Machines. 


TME EGAN (CO. 


Nos. 25! to 271 W. Front St., CINCINNATI, OHIO. 





THE STURTEVANT 
BLOWERS AND EXHAUSTING FANS. 


(Known as the Monogram Pattern. { 


For Blowing Boiler Fires and 
Exhausting Dust. 


The Sturtevant System of Heating and Ventilating 
MANUFACTURING ESTABLISHMENTS. 


PORTABLE FORGES. 
B. F. STURTEVANT CO., Boston, Mass. 


BRANCHES 
91 Liberty St, NEW YORK. 16S. Canal St., CHICAGO. 15N. Third St., PHILADELPHIA. 


THE LLOYD-BOOTH CO., "°";r"" 











| %and 13-16 by &% to 3-16 inch 





inning 


T 
MACHINERY. 








[Ity9 puwe pues 
all mae te 





THE TOLEDO MACHINE TOOL CO., 


MANUFACTURERS OF 


Presses, Dies and 
Special Machinery, 


FOR BAR AND SHEET METALS. DIES FOR ALL 


KINDS OF WORK. 


Mention this paper. SEND FOR ILLUSTRATED CIRCULARS. 


agg no Oak and Superior Sts., TOLEDO, OHIO. 








Heavy Band. 
1% to 6 by & and 5-16 inch 
1 to1% by & and 5-16 inch..... 
¥%to % by ¥% and 5-16 inch.... 
% to % by ¥ ands5-16 inch 


























Hoops. 
BEE Sei hs TIRES WO 06 irk askin ciccikennirccceeaiainnes 2 40 
SUE Od, Wes WO BD Tiiciindcnsncamisnissmamiat we2 45 
TRE ROD. FRE. Wiaisinn osicsacdadeddeivinccincadsdeseaate «22 50 
Fi COD BO DB, das vac ainucegiageenwenien +2 50 
% Oy AD oa) ...2 60 
y { to 2, PRs Si cs iscvnncabbaccisexs +++2 70 
a6. 1 and 1%, Nos. 13 to 15... we2 45 
15-36, F GG 156, MOR. 16 OC: BGs ccccssendicevereveonses <8 50 
15-16, 1 and 11%, NOS, 19 And 20.........c.cccceceees «+.2 60 
E516, 2 ORG EH, ICO, BT. <,k0inc ccsevcccebdoceaccesseux ind 70: 
BGPUG. ¥ MI Foe, TAO: BR: cocevinccasscadianasnievvenntnceds «2 80 
ee) as ee ee ee «2 60 
i, DWORs A GO Wirsncuadsascpuddnetnenaviona ++e2 70 


%. Nos. 19 and 20 
Pile WN Reis acuusdvaxsiniccnateatenakssaseainaed 
ee ee 
13°16, INOS. 29. 60 BS .cceccasdcnesccucccodacsevtebacts 
13-16, Nos. 16 to 18.... 


T2306, TOOM. 3Q GIN Bin cicncssscevcdinksceaentineetuincsduaaes 2 90 
PIG See eR sinc cc ccacacccdgcdiuachenduaneddendiantbadeds silanes 3 00 
13-16, No. 22.. 3 10 
¥,, Nos, 13 to15 2 80 
ie COMIN, WEN LAD) Elastin sins cinbdctanaschionathdinieatbememedsaseiained 2 95 
¥%, Nos. 19 and 20 05 
ee: 15 
yaa 25 


3 

3 

3 

11-16, Nos. 13 to I5..... 3 

12-86, BOG 30 BO Woicccccstsitcetacoues 3 

11-16, Nos. 19 and 22.. i 
Ye. ee ee aS ae soos 90 

II- * No. 22.. 3 

, NOs. 13 to 15.. 3 

, Nos. 16 to 18 3 

3 

3 

3 


= wah 30 
No. ‘21 paces cieteouageneninionsceesdsencnadane seRMaaNIbaeenEnn 3 40 
RRNOL DO Assan aicectinenckasemdeaeaaaenaal 50 
BOGS IIS ac viacosisiacineaeces Mecalina ab ieataiaa aan adinidiae 3 60 


Light Band. 


556. CO 6 WY FG 10 9-86 BIC civcscecesnssctscctotensnccences I 95 
1% to 6 by Nos. 11 and 12 
1 to 1% by & to 3-16 inch.... 
I to 1% by Nos. 11 and 12 













% and 13-16 by Nos. 11 and 12... 
¥% and 11-16 by & to 3-16 inch..... 
¥% and 11-16 by Nos. 11 and 12.. 
¥z and 9-16 by &% to 3-16 inch 
¥ and 9-16 by Nos. Ir and 12 
6 by % to 3-16 inch 
4 by Nos. 11 and 12 


Wagon Box Iron. 


% inch, beveled edge, by Nos. 11 and 12.. 
4 i ich, : ‘ 13 and 14. 
4 inch, , ch << © seem 2s. rpm 
4 inch, “ “ * * ‘PeORS Mine 


3 





Sheet Lron. 


Extra Flange 
Solid Fire Box 











Adak oc.ss wiatetin bieyesssieinensen ace ae meiaatiasas raed 2 25 
Shell ........ roe ia a 
yt anol 35 
WEMTANG FAC icc cs csesescsivevsdhgecnseateece «+ «3 00 
ET DRO vcccceacailen<cn co ssivetactandeeaialtuthistdhdtanerntidses 400 
Above includes plates go inches wide. 
QO £0 OG BI, WN aia vs acecavecganhccsseaasiiccessts ic. Ib extra 
96 to 100 in. wide = 
100 to 104 in. wide... ...- LC. 
ECG GOED EMS Pie cieckccnapiseaccdicbnsateneahoton specia! 
American Cast Tool Steel. 
ROUND, SQUARE AND OCTAGON. cts. Ibs. 
SW Bie Second cgceh sendin kasnngnecuecauemarele 08 
716 UL. ¢. See ogensapenesegere OO 
“16 to ¥ and 2% to 3in 09 
g to 4in.. dali ualuine sas toe akansiiutedentaiuteasadésmababisiiesas 00% 
% ‘to 11-16 and 4% Dhadcotiens Casledeennagindtsmudache wanuheumntal 10 
Bh OG Tihs satan oc censaennicccigcosnanecet Wdenbab tinea 10% 
(f CO 9-55 RIE GG CO 7 Bi enicesisann capnksdtbnepacedbscncees I! 
DTG BIR Nas casnesacastasscatusltech sabanttcncniened above ian 13 
Flats 
cts. Is 


| 2to 9-16 in. wide by 2 to % thick...........cccccsreesceeees 8 








24 
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+“~ CHICAGO, ILL.-::: 


THE 


ERFORATED 


IRON TRADE 


METAL: 


@ 


; yw Vv ve « 
>PERFORATED METALS OF ALL KINDS 


UrriCE: 510---265 to 269 DEARBORN ST. 
WORKS AT SOUTH CHICAGO. 








RAU 





LS4 


* 


TUBULAR LANTERNS, 
WATCHMAN’S LANTERNS, 
O1L CANS, 

BENZINE CANS, 

PERFECTION VALVE OILERS, 
TORCHES. 


MANUFACTURING CO., 


235 Lake St., 


CHICAGO, ILL. 




























































































































































































THE CANTON GLASS Boarp. 


Cuts any Fraction of an Inch by Eights. 


Unequaled for accuracy and quick work in cut- 
ting square oratany angle. Saves breakages, etc. 
— ALSO —— 


IMPROVED TRAMMEL RULE for Cutting Circles 


From 3 inches up to 48 inches, Segments, 


Gothic Shapes, etc. 


SEND FOR CIRCULAR. 


THE CANTON SAW CO., Canton. 0. 










<BROULES, 
THE GREAT STUMP AKD 


ANN IHILATOR. 





Gtump before a blast. | manent after a blast | 





STRONGEST and SAFEST EXPLOSIVE 


nown to the Arts. 


POWDER, FUSE, CAPS, 
Electric Mining Goods, 


AID ALL tgp FOR STUMP BLASTING, 


SALE BY THE 


HERCULES POWDER COMPANY 


40 Prospect Street, Cleveland, ‘hen 
¥._W. WILLARD, Managere{ 


REVIEW. 


| 
| 
| 
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Bessemer and O. H. Steel. 


Machinery... ...base price 





; Paras 2 35 
are cess vcs us va Niweainapaeedtnns . 2 i 2 2 
OS aes ee _ 80 
TRIN sass ovsinsi se cdesiwsascunsdepsacsesns 2 50 
Met NIL. a sacalnuiunsskpnakhanspikasnie ; 2 35 
Cutter Shoes, tapered and bDent...... bi 2 75 
English Tool Steel 
ee ee shes 154c 
Hobson’s “‘ Best’”’ it sk eatin dpaali cs I5%e 
Bi ‘‘Choice”’ 25 
Burden Boiler Rivets. 
4, %, 11-16 and ¥% inches diameter................000 4 00 
Bridge %, %, 11-16 and % inch diam.................. 4 00 


MACHINERY SU PPLY MARKET. 


Anvils. 





Nace cols aocv i con cuntphewabsousadanvensane .... 8 Ib g@10 
PIO cos cin xs cceisdcuuevuonasucibvecsbacsbcxesestenctess # Ib 12 
Bellows. 

et ad ios ) .. See dis 4o 
Blacksmiths ( Bullock’s......... dis so&10 
Moulders’........ Sian) Sbabindeasakencewesiepeeined dis 40@40&10 
RMON nat DEEL Catch eux h ob uuchaaaenucnaaeokaneecead dis 40&10@50 

Belting. 
Boston Belting Co.’s standard.......... sosesvenns tae Ou 
ws (WARNER AR Soc s wassansonsebeces .. dis 60&5 

st * Eee) ee err dis 55 
Cleveland Rubber Co. extra standard......dis 60&10 
Ne Ae ET BUND oe alse vapessich unas onbvneiosan<ensntd dis 45 
Shultz Raw Hide Leather Belting, single dis 40 
Munson’s Short L - Single Leather..............dis 45 
Munson’s Short Lap Double and Light 

DIGHOIS TICRUIC vnc cscevccceccecsosescveasese nsissssotht®' SO 
Shultz Raw Hide Leather Belting, Double 

RENE TEE PIOUINE.. 0.0.0. .secceceseccessessncees : dis 40 
RSI ENE, MUR SR MIN ons isa nckcsinsacsateatcend dis so&10 
Alexander Brothers’ pure oak tanned. dis 45 

Blowers and Exhausters. 
Rees SPUN ONE Ras os oyu cnn sscbandahsedeishcun serdorsdeaduaua dis 2¢ 
OCP IUR SUNN MD i as cnsucn ecsesunéavevckhacecassccanascers dis 35 
ID ee cl ge a rns cicaealincpeaneen dis 40 

Chucks. 
| Cushman’ s 4 Jaw Independent..... dis 45 
Combination......... es debe cvises xslon dle dis 40 
vi Geared Scroll.. ee 
2 Jaw Brass Workers............. ... dis 30 
| RS Sn een dis 35 
|W escott’ s Scroll Combination. dis 33% 
Independent ......... rer dis 40 
RRCARe COMME DOTTIE ii. cas eccscocesrects dis 30 
Horton’s Univerdal......:.csccccccsscscss sgeteaubed dis 40 
ae SE ners ae dis 45 
Whiton’s Independent...........:...ssscssseseeseee dis 45 
National Combination EE SEE: OP a dis 40 
Sweetiand j“ veces. SAN dis 40 
SRUNSINNE MPN MEN gar weccascpudcshckacachyisocssecsesenanectansien .dis 20 
Morse apt RS RRCRAiE RRS EMELINE Ties seevuenibens dis 15 
| Skinner’ s Combination Lathe.................. dis 40&16 
: Independent Lathe................ dis 40&10 
es Universal Lathe.. dis 40&10 
[| AOE ORS SA RR Ee dis 35 
Cutters and Reamers. 
es Picatlcaies seers ancedbasieeianl dis 10@15 
NL, eee dis 10@15 
Standard....... wanes C otiea ls lentcasawandye dis 10@15 
TE ciistnsecnscaceacnsenerueirkneebideenasisey Give cau waxciee dis 15 
Brown & Sharpe, Milling RE dis 15 
2 “i Gear Cutters.. ‘ dis 15 
Crowbars. 

NN NN irae eno, akiavchakuiieanauiecnasinaon odnevacncasuad 8 ih 3% 
EGSON, MND SOT as seein cceccosersciivnenscseinevennee # lb 3% 
Drill and Drill Sockets. 

BEG RONRUID in ssincnctiusenbacdonainsscaees dis 50&10 








Morse Taper and Straight Shank to ry", dis 50&10 


Morse Taper and Straight Shank Larger 
SUICEUIN os JG: cen sPosrebeanbuaevendsuiechsdiess<cubikeeacvheed dis 25 
En I oor sa Wsbecysatatiegh ssvunnsvenanasaeennees dis 25 
| Standard Twist Drills Stead veraasewcsshvdenaiel dis 55@55&5 
| Cleveland Since dis 55@55&5 


Emery. 


No. 4 to No. 54 to Flour, C. F 
150 gr. F, FF 
5 « 2%c 
s\4c 2% 
Sac 3.¢ 
64c . ¢€ 
10 6c 7c 
Emery Cloth and Paper. 
BOSGer. AGa008 Be CO.....ccscccccvesccovccesd dis 50@50&5 
H. H. Barton....... acnenaeistociee Rvawesskina dis 5s0@50&5 


RORMMDEE: sncsusdenasaquaskvekinnkas <iohenhs cedure ouvaaunsorse dis 55@60 











GN 5750 cu dan wa vcacsneGn Gesunde eeeateael ..dis 55@60 
0 RE ERR reese Sees eray ieee dis 55(@60 
ERE Re nes SR Gee ae! Oe dis bo 
| Celluloid............ Site aie dis 108&3 
ME MMNISOND So ov v5s neve osicoscuteansconcibevinarees ; ws 55 
Leo | a , ..dis 65@70 
Vitrified.......... 
Vulcanite........ 
Hamden........... 
SRN ies.000) cou cbyseses svekevssoutbvasacnsednauobeape dis 60 
Files. 
SM soir, sixbcntoreulectsasunineae dis 60&10@60&10& 10 
Nicholson AEE RARE A ...dis 608 10@60&10& 10 
Met I cscnévnceodhyonuasGeouecceubnatlimieteesrass dis 25 
Kearney & Foot. . dis 60&10@60&10&10 
Black Diamond............esseecceeee dis 60& 10@60& 10& 10 
RONEN vcsseisccntdnvesievietekersteaud dis 60&10@60& 10& 10 
Disston’s..... dis 65@70 
RII 55550 aabinncan os ansaabcaniibinisdatasaswese nanan dis 70 
NED oii sacs nsicsbindncubenenicessaouvcieuceiine Guuienvaeneee dis 25 
iris savonvcn vos buvannanosectmcuntey eave vcstevars sensed dis 30 
Reynolds Bros.’ Hand Cut............:ccseeee dis 50 
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20 Second-Hand Standard Passenger Coac nd | These Locomotives have been overhauled all in 
30 New Standard Gauge Passenger Coaches, built | good condition, ready for immediate delivery. 


at one of the best works in the United States. | 1,000 tons of 4o-Ib. second-hand steel and iron ri ails. 
All modern improvements. Price, $3,700 each. 800 tons of 35-Ib iron and steel rails, second hand. 
Now ready to letter. i eae ; a : en ae axes 
o Second-Hand Narrow Gauge Locomotives, dif- | 1,200 tons of 4o-Ib. iron and steel rails. All these 
4 ferent sizes. | rails are in good order. 


Second-Hand Standard Gauge Locomotives, | Also 9 Sleeping Cars suitable for theatrical pur- 


different sizes. poses, second-hand. 7o Box Cars and 70 Coal 
Second-Hand Box Cars 20 tons capacity, liberal | Cars, 20 tons capacity each, second-hand. 
terms. | Southern and Western Delivery. 


Agent for Wm. B. Pollock & Co.’s Oil Tank Cars, for sale at lowest possible prices. Photos and 
and specifications sent with prices if desired. Bonds negotiated on new and old roads. Long 
roads preferred. 


Apply to ALFRED Ww. LADD, 


44 Broadway, NEW YORK. 


Estimates furnished for Electrical Equipment under Latest Improvements. 


H. FALL & CO., Nashville, Tenn. ‘ 
AGENTS: ~ ‘THOS. P. ALSTON, Esq., 62 East Alabama St., Atlanta, Ga. 
G. D. BUSTEMANTE, Birmingham, Ala. 





~—~ Tee 


Birmingham & Jones Valley R. R. 


COMPANY, 
OF BIRMINCHAM. ALABAMA, 


Offers for sale at 85 per cent. one Million of 
their first mortgage 6 per cent Bonds, which 





is only $15,000 per mile, making it a safe, 
paying investment. 


For information call on or address, | 


ALFRED W. LADD, Sole Agent, 


44 Broadway, NEW YORK. 
THE 


GREINER 


Patent Economical 


CUPOLA. 


10 to 50 Per Cent. Saving in Fuel, 


With Corresponding Increase in Quality of 











| c 
Iron Melted, Over any Existing Cupola. | 


15 Per Cent — Guaranteed. 


Can he anple to va Tne it ca Now in Use, 


| 
| 
| 


= 


= a a 


400 IN USE IN EUROPE. 
U.S. REFERENCES CIVEN. 


AGENTS WANTED. 


The Greiner Economical Cupola Co., 


714 Bort Building, 
CHICACO. 





JOHN ADT & SON, 


New Haven, Conn. 


Builders of {eaiey for Hardware 
Manufacture, 


Automatic Wire Straightening and Cutting 
Machines, Butt Milling Machinery, 
Butt Drilling Machinery, Rivet- 
ing Machines, Foot Presses, 
Sprue Cutters, Eto. 






| Stay Bo 


i) 
' 








Hammers. 
P23. 78 . plcoad caaviessss ae 
Atha new ; list, Jan. 1S, "1887 Ee ead oe ae dis 56 
Heav y hamme rs and sledges under 5 tbs..... 15¢ 
; over 5 | ae 12¢ 
Jack Screws. 
Tikinois Bolt Co. etic ks ainccccacsassi: iaicn tae 
Nuts and Washers. 

Size of bolt inches % 5-16 % % % 1 
SOUGTE. <occeiscassceeses 8 7 5% 4% 4 3% 3% 
exagon.... 154 1% 8% 6 5”%™ 5% 5 
Washefs.......cccccore 9 8 7 5 4% 4% 4% 


/ . 
In lots less than too ths, # Ib add %c., 1 Ib boxes 
add rc to list. 


Nails (wire). 








FSOU Vee Te, TORT och ci ati i otnsendeatecidknecsnanxdedsiec dis 75 
Standard Penny Nails, #@ keg card rate 
eg. ee $1.70 
Less than car lots...$1.S0 
Oilers. 
TNE Oe Ne a. 3 inns ataaventadiavoadiab Agddentogadahton ..dis 60 
VGRS BUR CODER da caconcscescasvsveesatesteqcnctcteuoonnas dis 5e 
Malleahle (Hammer's), No. I, $3.60: No. 2, 
$4005 NO. : 35. G6c4O GB ccesscapssquntrense dis 10@ 10& 10 
Packing, Steam. 
DOGtOT  TRCTE Ce rs Saicics trins eats cs teenie ocean dis 60 
American Pac king “tat ces # Ib o@10 
Russia deneactsankdaketixiaaenels BD 14 
Italian ‘ a oe .- 8 Ib 13@19 
PRO Fe iviciincsckncisins idvidesicacaesddineeca # Ib 40 
POCTICER .ccccccc0eses2 S Aisaivendindglertuedgnniente tl # Ib 60 
WEOCCRO Ee . viditazidnavadtnrciiad ... #8 ID 50 
Sagara fies sucnscszcaeneds ... 8 Tb 50 
| Sheet Rubber............ tb 12&24 
ERORIRON, RGU déccccnstsnimidcennwcinat = Ib 48 
. A CHOI: ROU vccsceccs inst oc #8 Ih 
Rainbow.................. \ Less than Full Rolls. Boe 3 Ih 
BGCUOU GABE en. as sarueticdansanetacnas anccacnasTadanes # Ib 75 
Picks. 
Railroads, 5 ih GI iincsdiataiescees pinnaanceeuedie $12 dis 60 
OF Scat coca eeenadaconsianes $13 dis 60 
Pulleys. 
Irom Putleye,: Walkeee LA Gb icine dsiccccocenccsceesstactd 
PEGE BIOS cis caz descent nessonncesincecers 
RRE WOE FCW ircsvccicacciscccavaassscsacerccsal dis 50@s5 


Rivets. 
Iron, Thousand, list November 17...... dis 40@40&10 
Iron, Ordinary, Cooper’s Block and Carriage 


list November BP kvntstpsccaives pone eoneaet dis 40@40&10 
Ga onic sxe, JanadiTouvice sbcdisesegaten la pebeeea’ dis 50@s0&10 
Saws 
Disston’ Wh CRON as sccdvecsuacscaderenetsciotenens 
Eee S 

’ | ee ee 
Hack de 
‘* FEHureka.. 
i ; 


Saw Swages Diston’s... 
Atkins’ Circular Saws 


dis 40845 
...dis 40&10 


Mill, Mulay and Drag Saws 


















WOE I aivcnssnecscccuccatesdocorsbadeass dis 40&10 
Silver Steel Diamond Cross-cut 
RI tins hinnecnidsaienkiee, acdeveeheenaienn 7oc per ft 
Dexter Cross-cuts.. se 50C 
DUONM Sekt od i” 
Tuttle Tooth Cross-cuts... mer § 
- One-man Cross-cuts......... . 32¢ : 
Pia SPR scanioacdaruisaveiasacivexn6cts sass 23¢ per pair 
No. 6 ore. -Aalacapiaasl ain 16¢ 


Excelsior Saw T ools. 
Pe rfection 


a “ 
Cards, 
Carpenters’ 

Morse 


Pratt & Whitney 
PE RCTEDE GOTO EMG. a5 55 05sccas econ saseccpnsvecdupvacek 
Pipe T -— ROP IS IG Cia cnsecceesce 

seis cnazpctubebtedion 
Stove Bolt Taps 
Pulley Taps 


Vises. 


Purkes"s sdusnisensviugg caddies cubencen ...dis 20@25 
FR aa vc ousacncatawcncncaisecisetcsdaleasaaseiaeiacal dis 20 
Stephen’s.. ..dis 25@30 
ec eee cgenaenacrumsartenatedo dis 30 
Pia vnvicicrsineixiteal Shoe eee dis 40 
EOIN Winks Goan csunseccsasvnewenetedeapcesl ... dis 15@20 
i ivbiesicdctciess.erciosiumanitinagihiiccwiaisced dis 35 
Wire 

New List, Jan. 18, 1884 
BNR sotiet Sytakc dine wpekecimememanl tsuneo aa dis 30 
NSE os ene cass davainabatssdgrussesoespeaviunaaceasaceokenaias dis - 
Bright and annealed, Nos. o@r!8....... dis 70&10@7 


Nos. 19@26...... dis 75@75& P 

ee ws Nos. 27@36...... dis 75&10& 5 
Coppered Nos. o to 18, market list. .-. dis 70@70& 5 
Galvanized Nos. o to 18 ’ 5 
Tinned market + fi o to 18 0 





Annealed Fence, Nos. § and 9............ 
Annealed Grape, Nos. to to 14 
Stub’s Steel Wire regular.............. ... ‘ 





Wrenches. 
CORTE DRONE inc i A Siiitiincdindesineeclatinatacaad 
Girard Standard 
Agricultural ..... 
DECIR os ivscctincecctteteethanétes 
Bemis & Call's Combination.. 
Donohue’s E ngineers. Sa eR CE Po en RE. 
Lamson & Sessions E ngineers. Gives 
Billings & Spencer’s Drop Forged... 
William's ii 
Alligator " - 
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Automatic Sprinklers— 

Neracher Sprinkler Co., Warren, O. 
Advertising Agencies— 

G. P. Rowell & Co., New York. 
Advertising Specialties— 

Clark & Co., Chicago, Ill. 
Anti-Friction Metal— 


Magnolia Anti-Friction Metal Co., New York. 
Grant Anti-Friction Ball Co., Fitchburg, Mass. 


Automatic Stokers.— 
Brightman Stoker Co., Cleveland, O. 
Anglers and Tees.- 
Aetna Iron & Steel Co., Bridgeport, O 
Architectural Iron Work— 
The King Bridge Co., Cleveland, O. 
Bolts and Bolt Machinery— 
Upson Nut Co., Cleveland. 
Boilers and Boiler Attachments— 
Babcock & Wilcox Co., New York. 
Wm. B. Pollock & Co,, Youngstown, O. 
E. H. Jones & Co., Cleveland. : 
The Stirling Co., Pullman Bldg., Chicago, I11. 
Skinner Engine Co., Erie, Pa. 
Chas. Miller, Beaver Falls, Pa. _ 
Thos. F. Bishop & Co., Cincinnati, O. 
Variety Iron Works, Cleveland. 
Weston Engine Co., Painted Post, N.Y. 
The Golley & Finley Iron Works, Lima, O. 
Brightman Stoker Co., Cleveland, O. 
W. C. Leffel & Co., Springfield, O. 
Aultman, Taylor Mfg. Co., Mansfield, O. 
Blowers— 


E. H. Jones & Co., Cleveland. 
Brightman Stoker Co., Cleveland, O. 
B. F. Sturtevant Co., Boston, Mass. 


Blowing Engines— 
The James Leffel Co., Springfield, O. 
Bridges— 
American Bridge & Iron Co., Roanoke, Va. 
The King Bridge Co., Cleveland, O. 


Barrows— 
Akron Tool Co., Akron, O. 


The Kilbourne & Jacobs Mfg. Co., Columbus, O. 


Belt Dressing— 

White Oak Belting Co., Cleveland 
Beli Elevators— 

Lane & Bodley Co., Cincinnati, O. 
Brick Machinery— 

Straub Machinery Co., Cincinnati, O. 
Bars— 

Aetna Iron & Steel Co., Bridgeport, O 
Brake Shoes— 

Congdon Brake Shoe Co., Chicago, Il. 
Cranes and Derricks— 

Wm. Tod & Co., Youngstown, O. 
Chain Belting— 

Jeffrey Mfg. Co., Columbus, O. 
Cupolas— 

Victor Colliau, Detroit, Mich. 

Greiner Economical Cupola Co., Chicago, I11. 

M. Steele Co., Springfield, I11. 
Cut-off Couplings— 

J. H. & D. Lake Co., Hornellsville, N. Y. 
Coal and Coke— 

W. J. Rainey, Cleveland, O. 

F. J. & H. R. Pool, Cleveland, O. 
Correspondence School — 


Correspondence School of Mechanics, Scranton, 


Pa. 
Chilled and Sand Rolls— 


Totten & Hogg Iron and Steel Foundry Co., 


Pittsburg, Pa. 
Drilling Machines— 


Universal Radial Drill Co., Cincinnati, O. 
Aurora Tool Works, Aurora, Ind. 


Drop Presses— 

Toledo Tool & Machine Co., Toledo, O. 

Godfrey J. Bremer, Kalamazoo, Mich. 
Drop Forgings— 

Paimer, Cunningham & Co., Philadelphia, Pa. 
Dripping Machinery— 

J. H. Day & Co., Cincinnati, O. 
Dynamos for Electro-Plating— 

Thos. Buchanan & Co , Cincinnati, O. 
Elevators— 

Graves Elevator Co , Rochester, N. Y. 
Explosives— 

Hercules Powder Co., Cleveland. 
Emery Wheel Machinery— 

J. Wendell Cole, M. 
cago, Ill 

Springfield Emery Wheel Co., Bridgeport, Ct. 
Emery and Corundum Wheels— 


Acme Safety Emery Wheel Co., Detroit, Mich. 
. Wendell Cole, Columbus and Chicago. 
hos. Buchanan & Co., Cincinnati, O. 
Springheld Emery Wheel Co., Bridgeport, Ct 


Engravers and Electrotypers— 


~ Electrotype & Engraving Co., Cleve- | 
1 


and. 
Union Electrotype Foundry, Cleveland. 


E., Columbus, O., or Chi- 





| 
| 
| 
| 


| 











Engines (Gas)— 

Otto Gas Engine Co., Chicago, II]. 

Van Dusen Gas Eugine Co., Cincinnati, O. 
Engines (Steam)— 

Wm. Tod & Co., Youngstown, O. 

E. H. Jones & Co., Cleveland. 

Skinner Engine Co., Erie, Pa. 

Lane & Bodley Co., Cincinnati, O. 

L. Spence & Son, Martins Ferry, O. 

Weston Engine Co., Painted Post, N. Y. 

Brightman Stoker Co., Cleveland, O. 

W.C. Leffel & Co., Springfield, O. 
Engineers and Contractors— 

E. H. Jones & Co., Cleveland. 

Thos. F. Bishop & Co., Cincinnati, O. 

Brightman Stoker Co., Cleveland, O. 
Electrical Engineers— 

L. K. Comstock, Chicago I11 
Engineers’ Specialties— 

James Jenks, Detroit, Mich. 
Ejectors— 

James Jenks, Detroit, Mich. 
Eave Troughs and Conductors—* 

J. H. Eller, Canton, O. 

Berger Mfg. Co., Canton, O. 


Emery Grinding and Polishing Machines— 


Thos. Buchanan & Co., Cincinnati, O. 
Electro and Nickel Platers’ Supplies 
Thos. Buchanan & Co., Cincinnati, O 
Files, Makers of— 
A. & H. Gough, Cleveland. 
E. K. Morris & Co., Cincinnati, O 
Forges— 
Cleveland City Forge & Iron Co., Cleveland. 


Foundries— 


Harn, Ow & Co., Beaver Falls, Pa. 
American Bridge & Iron Co., Roanoke, Va. 
Addyston Pipe & Steel Co., Cincinnati, O. 
Radford Pipe and Foundry Co., Cincinnati, O 
Lane & Bodley Co., Cincinnati, O. 

The Sam’1C. Tatum Co., Cincinnatl, O 

J. W. Foley & Co., Cincinnati, O. 
Brightman Stoker Co., Cleveland, O. 
Congdon Brake Shoe Co., Chicago, II1. 
South.Chicago Foundry Co., Chicago, I11 
The Lloyd-Booth Co., Youngstown, O. 


Totten & Hogg Iron and Steel Foundry Co. 


Pittsburg, Pa. 

Fire Brick and Clay— 

J. Downerd & Son Co., Zanesville, O 

J. V. Rose, Sharon, Pa. 

Stowe Fuller & Co., Cleveland. 

J. J. Shepard, Cleveland, 

Union Mining Co., Mt. Savage, Md 

Garden City Sand Co., Chicago, I11. 
Foundry Supplies— 

J. Downerd & Co., Zanesville, O. — : 

J. D. Smith Fdy. Supply Co., Cincinnati, O. 

Straub Machinery Co., Cincinnati, O. 

Garden City Sand Co., Chicago, I! 
Facings & Blackings— 

J. D. Smith Fdy. Supply;Co., 
Flour Mill Machinery— 

The Bradford Mill Co., Cincinnati, O 
Furnace Linings— 

Union Mining Co., Mt. Savage, Md. 
Foot and Power Lathes— 

Sidney Machine Co., Sidney, O 


Cincinnati, O. 


| For Sale— 


| 
} 
| 


C. S. Morris, Toronto. 

Walburn-Swenson Mfg. Co., Fort Scott, Kan. 
Fans-- 

B. F. Sturtevant Co., Boston, Mass 
Friction Clutch Pulleys— 

J. H. & D. Lake Co., Hornellsville, N. Y. 
Flue Cleaners— 

E. Rayfield, Chicago, I11. 
Furnace Grates— 

Gordon Hollow Blast Grate Co 


Gear Cutters— 


} 


Palmer, Cunningham & Co., Philadelphia, Pa. 


Galvanizers— 
H. H. Hodell, Cleveland. 


| Grindstones— 


E. K. Morris & Co., Cincinnati, O. 


| Glass Boards— 


| 


Canton Saw Co., Canton, O. 
Gearing 

Straub Machinery Co., 
Graphite Paint— 

Jos. Dixon Crucible Co., Jersey City, N. J 

W. W. Lawrencé & Co., Pittsburgh, Pa. 
Grate Bars— 


Cincinnati, O. 


Gordon Hollow Blast Grate Co., Greenville, Mich. 


Heaters and Purifiers— 
Stilwell & Bierce Manufacturing Co., 
E. H. Jones & Co., Cleveland. 
Thos. F. Bishop & Co., Cincinnati, O. 
Warren Webster & Co., Philadelphia, Pa. 
Brightman Stoker Co., Cleveland, O. 


| Heavy Hardware— 


E.K. Morris & Co., Cincinnati, O. 


Greenville, Mich. 


Dayton, O 


a 


| 


Hardware Specialties— 
The Sam’! C. Tatum Co., Cincinnati, O 
Hangers, Pulleys and Shafting 


Lane & Bodley Co., Cincinnati, O 
The Sam’1 C. Tatum Co., Cincinnati, O 
J. W. Foley & Co., Cincinnati, O 


| Hack Saws— 


Millers Falls Co., New York City 


| Hoisting and Conveying Machinery 


The King Bridge Co., Cleveland, O 
Heating and Ventilating Fans— 


| Hydro-Carbon Burners- 


| 
} 
| 





Kenderdine Hydro-Carbon Fuel Co 
phia, Pa. 

W. W. Lawrence & Co., Pittsburgh, Pa 
Iron Filler— 

B. F. Sturtevant Co., Boston, Mass 
[ron Ore, Bar and Pig Iron— 

Oglebay, Norton & Co., Cleveland 

J. H. Outhwaite & Co., Cleveland 

Condit-Fuller Co., Cleveland. 

E. C. Pope, Cleveland. 

Cleveland Iron Mining Co., Cleveland 

Corrigan, Ives & Co., Cleveland 

Aetna Iron & Steel Co., Bridgeport, O. 

B. M. Jones & Co., Boston and New York 
Injectors— 

Penberthy Injector Co. Detroit Mich 

Eagle Lubricator Co., Cleveland, O 
Iron and Steel Roofing— 

Svkes Iron & Steel Roofing Co., Niles, O 

Berger Mfg. Co., Canton, O. 


New Philadelphia Iron & Steel Co., New Phila- 
delphia, O. 


Porter Iron Roofing & Corrugating Co., 


nati, O. 


| Investments— 


Alfred W. Ladd. New York 

Frank R. Biedler, Baltimore, Md 

Fidelity & Deposit Co., Baltimore, Md 

Duluth Mining Investment Co., Duluth, Minn 


| Insurance Companies- 


Hartford Steam Boiler I. & I. Co., Hartford, Ct 


| Improvement Companies- 


| 


Muncie Land Co , Muncie, Ind 


, | Iron Buildings— 


The King Bridge Co., Cleveland, O 


| Lathes— 


| 


H. I,. Shephard, Cincinnati, O 
Aurora Tool Works, Aurora, Ind. 
The Bradford Mill Co., Cincinnati, O 


| Lathe Dogs— 


j 


| 
| 


Palmer, Cunningham & Co., Philadelphia 


Lathe Tools— 


Armstrong Bros. Tool Co., Chicago, I11 


Link Belting— 


The Jeffrey Mfg. Co., Columbus, O 


Lifting & Mixing Machinery- 


J. H. Day & Co., Cincinnati, O 


| Land Companies— 


| 
| 
| 





Muncie Land Co., Muncie, Ind 
Lanterns— 

Rau Manufacturing Co., Chicago, I11 
Lubricators— 

Eagle Lubricator Co., Cleveland, O 
Mining Machinery— 

Copeland & Bacon, New York. 

American Bridge & Iron Co., Roanoke, Va 


Machine Shops— 


Toledo Machine & Tool Co., Toledo, O 
Spicer Mfg. Co., New Philadelphia, O 
Harn, Ow & Co., Beaver Falls, Pa. 
American Bridge & Iron Co., Roanoke, Va 
Thos. F. Bishop & Co., Cincinnati, O 
Godfrey J. Bremer, Kalamazoo, Mich 


Machinists’ Tools and Supplies— 


Garvin Machine Co., New York. 
Armstrong Bros. Tool Co., Chicago, Ill 
Aurora Tool Works, Aurora, Ind. 


Cincinnati Milling Machine Co., Cincinnati, O 


Godfrey J. Bremer, Kalamazoo, Mich 


Metal Ceilings— 


Fred F. Bischoff, Chicago, I11. 


Municipal Bonds— 


Frank R. Biedler, Baltimore, Md 


Moulding Sand— 


J. Downerd & Son Co., Zanesville, O 


Milling Machines— 


Cincinnati Milling Machine Co., Cincinnati 
Godfrey J. Bremer, Kalamazoo, Mich 


| Mill Machinery— 


Straub Machinery Co., Cincinnati, O 


| Mining Tools.— 


Standard Axe & Tool Works, Ridgway, P: 


Mines and Mining Stock— 


Frank R. Biedler, Baltimore, Md 


| Manufacturing Sites— 


W. W. Watson, Chicago, I1]. 


Mining Engineers— 


A. Leofred, Quebec, Can. 


Natural Gas Specialties— 


A. Harvey’s Sons Mfg. Co., Detroit, Mich 


Philadel- 


Cincin- 











penne! 
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Stokers— ESTABLISHED 1854. 





Oilers— 
Rau Manufacturing Co., Chicago, Ill yuan Stoker Co., coed, Oo. | PETER fy ERLACH & CO. : 
oil Burners- Steel Rails, Blooms and Billets— 
Kenderdine Hydro-Carbon Fuel Co., Philadel Aetna Iron & Steel Co., Bridgeport, O. MAKERS OF ? 
phia, Pa. Structural Work— Saws, Tools and Machinery. 
Oil Well Machinery— The King Bridge Co., Cleveland, O. | Office and Warerooms, 28 Columbus St. 
The Golley & Finley Iron Works, I,ima, O. emi-Steel— Factories on Columbus, Winter and Leonard Sts 
oil Tanks— South Chicago Foundry Co., Chicago, Il. | Cleveland, Ohio, U. S.A. 
Aultman, Taylor Mfg. Co., Mansfield, O. Sand and Chill Rolls— 
Ore Crushers— The Lloyd-Booth Co., Youngstown, O. 


Bradley Fertilizer Co., Boston, Mass Smoke Consumer— CORRIGAN, IVES & CO., 


The Breckett Smoke Consuming Co., Norwalk,O. DE N 
Pumps (S‘eam)- tALERS I? 


sea aap al ' Steel Mushet’s— 
ec olay Noy ugpna B. M. Jones & Co., Boston and New York IRON ORE AND PIG IRON, 


Thos. F. Bishop & Co., Cincinnati, O. 





Brightman Stoker Co., Cleveland, 0. Stay Bolt tron, Taylor’s- | Rooms 716,°717, 718, 719 Perry-Payne Bid’g, 
Paint— B. M. Jones & Co., Boston and New York CLEVELAND, OHIO 
: ‘ sEVELAND, " 
Iron Clad Paint Co., Cleveland. Twist Drills— 
5 1 Cleveland Twist Drill Co., Cleveland. _ z | 
Perforated Sheet Meta Graham Twist Drill & Chuck Co., Detroit, Mich. | 
Harrington & King Perforating Co., Chicago, II} The Whitman & Barnes Mfg. Co., Akron, O. } THE CONDIT-FULLER C0 
Aitchison Perforated Metal Co., Chicago. a 5 
Powder— Rau Manufacturing Co., Chicago, Il 


a sagen Co., Cleveland. Turnbuckles— | Pp j g a n d Bar i ro n m 


Cleveland City Forge & Iron Co., Cleveland. 
St. John Bros. & Co., South Bend, Ind Typewriters— 


Presses— Wyckoff, Seaman & Benedict, Cleveland. CLEVE LAN D, a OM 10. 


Toledo Machine and Tool Co., Toledo, O Tanks- | 

mene J. Seamer, Ratasenen, scm. The Golley & Finley Iron Works, Lima, O. 
si op no ‘dy. § rc ‘incinnati, O Tin Pilates (Roofing)— E. C. POPE, 

J. D. Smith Fdy. Supply Co., Cincinnati, O. Merchant & Co., Philadelphia, Pa. | conmanaasont DeaLen cx 
Pulleys Tinning Machinery— 


| s 
Straub ‘Machinery Co., Cincinnati, O. The Lloyd-Booth Co., Youugstown, O j ron @] re, Pig i ron 
Power Plants— Trucks— AN D M EPA LS. 








Weston Engine Co., Painted Post, N. Y. The Spicer Mfg. Co., New Philadelphia, O. 

Pulley Covering— Ventilating Fans— Cleveland, - Ohio. 
St. John Bros. & Co.,{South Bend, Ind E. H. Jones & Co., Cleveland. 

Portable Hoists— Brightman Stoker Co., Cleveland, O. J. H. OUTHWAITE. W. G. POLLOCK. 


B. F. Sturtevant Co., Boston, Mass. 


Wood-Working Machinery— J. H - @] UTHWAITE & Co., 


James Dunn, Cleveland, O. 
Portable Forges— 




















: ; " M The Egan Co., Cincinnati, O. Exclusive attention given to 
ae ne Wire Machinery— LAKE SUPERIOR AND MENOMINEE RANGE 
Plates— “ é ; 
, é , John Adt & Son, New Haven, Conn 
Aetna Iron & Steel Co., Bridgeport, O oe ee IRO WwW ORE, 
Pulverizing Machinery Milton Mfg. Co., Milton, Pa. Perry-Payne B’ld’g, - Cleveland, O. 
Bradley Fertilizer Co., Boston, Mass. Water, Gas and Steam Pipe— 
Railway Supplies— Addyston Pipe & Steel Co., Cincinnati, O. 
Cleveland City Forge & Iron Co., Cleveland. Radford Pipe & Foundry Co., Cincinnati, O. Cleveland Union Station. 
Radial Drills Wheelbarrows— _ . 
Universal Radial Drill Co., Cincinnati, O. Akron Tool Co., Akron, O. ennsy lvania ines 
Rolling Mill Machinery- Water Stand Pipes— ki . 
The Lloyd-Booth Co., Youngstown, O. Aultman, Taylor Mfg. Co., Mansfield, O. Foot of Bank Street 
Totten & Hogg Iron and Steel Foundry Co, | : yee . 
Pittsburg, Pa fickker OFFICES at Station, Euclid Av., Woodland 
: ini TH E Av., and Weddell House corner. 
Rolls and Pinions-— 


THROUGH TRAINS RUN AS FOLLOWS BY CENTRAL TIME 
Totten & Hogg Iron and Steel Foundry Co., 


* Daily. + Daily, -ept Sunday. 
Pittsburg, Pa. CLEVELAND-CLIFFS IRON CO., FromM CLEVELAND TO ar geeny ARRIVE 


Steam Boiler Inspectors -— ini oa j Pittsburgh and Bellaire............¢ 8.10am +12.30 pm 
: “a we ws - ‘Her I ale —— Cleveland Iron Mining Co.—tron Cliffs Co. Pittsburgh, Bellaire and East...¢ 1.05 pm + re on 
: Hartforc Steam Boiler Inspection nsurance Producers and Sellers Philadelphia and New York.....* 1.40 pm “11.40 am 

Co., Hartford, Conn , : ‘ ‘ Baltimore and Washington...... * 1.40 pm *11.40 am 

saws— Lake Superior Iron Ores and Pioneer Charcoal | a}iiance and Pittsburgh........... * 1.40 pm *11.40 am 

Oe, eo Pig Iron. aaet ’ Ravenna and Alliance............... } 3.25 pm fi0.10 am 
Canton Saw Co., Canton, O Mercantile Building, - CLEVELAND, O./} Hudson and Ravenna........... 5.10 pm ¢ 8.25 am 









: Philadelphia and New York.....“11.10 pm * 5.25 am 
Second Hand Machinery- Baltimore and Washington. 


. M “II.10 pm * 5.25 am 
Parkin & Bosworth Co., Cleveland Oglebay, Norton & Co.. Alliance and Pittsburgh...........* 


*I1.10 pm * 5.25 am 


Steel Rails, Blooms and Billets— Successors to Tuttle, Oglebay & Co., Mt. Vernon and Pan-Handle Route. 


















Cleveland Rolling Mill Co., Cleveland Commission Dealers in FROM CLEVELAND TO LEAVE ARRIVE 
Smokeless F Manne rROoON cms ORES, | xenia and Cincinnati...............° 8.00am * 5.25 pm 
J.V Burke, Chicago, Ill FROM MARQUETTE, GOGEBIC AND MENOM- Akron and Columbus.... ...........* 8.00 am * §.25 pm 
Brightman Stoker Co., Cleveland, O INEE DISTRICTS. Akron and Columbue................ + 1.05 pm }12.30 pm 
Steel Stamps and Stencils— CLEVELAND, OHIO. Akron and Orrville t 3-25 pm f10.Io am 


cade Columbus and Cincinnati......... * 8.00 pm * 7.00 am 
J. H. Fleharty & Co., Clevelanc 
F. A. Sackman, Cleveland, O 


dines toon CLEVELAND ROLLING MILL CO., 


Cleveland Rolling Mill Co., Cleveland. 





New Philadelphia Iron & Steel Co., New Phila CLEVELAND, - OHIO. 
delphia, O. 
The Golley & Finley Iron Works, Lima, O ——MANUFACTURERS OF—— 
Aetna Iron & Steel Co., Bridgeport, O. BESSEMER AND OPEN-HEARTH STEEL 
5 


Sheet Steel— 

New Philadelphia Iron & Steel Co., New Phila- 
delphia, O. 

Aetna Iron & Steel Co., Bridgeport, O 


Blooms, Billets, and Slabs. Steel Rails, Steel Beams, Channels and Angles. Steel Forgings, Bar 
Spring, and Sleigh Shoe Steel. Steel Wire of all kinds. Barbed Wire, Iron and Steel Plates. 
Galvanized and Black Sheet Iron and Steel Corrugated Iron Roofing. 





Steel Castings— 


Chester Steel Casting Co., Philadelphia, Pa. RA N K ie B i ED L id 
Aschman Steel Castings Co., Sharon, Pa. F * E eT 
New Castle Steel Casting Co., New Castle, Pa. 

Congdon Brake Shoe Co., Chicago, II. PRINCIPAL) 


(BRANCH 
South Chicago F ry Co., Chicago, I11. ; 
uth Chicago Foundry Co., Chicago Baltimore Offices, New York Offices, 
Steel Color Paint— Moore Building, Welles Building, 
W. W. Lawrence & Co., Pittsburgh, Pa. S. E. Cor. Baltimore and Hanover Sts. 18 Broadway. 


Steam, Gas and Plumbers’ Supplies- . > IT ” . . 
A. pitts ties aie. Co., Strait, ites. MINING, MINERAL AND rIMBER LANDS 
Scrap Iron & Steel— — - i 
Klein & Cohn. Cincinnati, 0 Municipal Bonds, Large Tracts of Florida 
Special Machinery— 


é “ager Farm and City Mortgages, Phosphate and 
LED Machine & Tool Co., Toledo, O. 
. H. Day & Co:, Cincinnati, O. * = 
Godfrey J. Bremer, Kalamazoo, Mich, Short Time EI aper. Hammock Lands 


Shafting 


Straub Machinery Co., Cincinnati, O EXAMINATIONS AND REPORTS MADE. 8@Correspondence Solicited 
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PERFORATED METALS o ‘cece HARRINGTINS KINGPERFORSTINC Ge 


cor. Beekman, NEW YORK. 









284 Pearl St. 











CLEVELAND BUSINESS DIRECTORY. 


Bolt and Nut Works. 


AURORA TOOL WORKS, 
AURORA, IND. 
Successors to E. A. SCHUMACHER, 


MANUFACTURERS OF 


DRit.L PRESSES 


14” Sliding Hei ad Bench Drill. 
sf . Plain with P. atent Quic k Re turn. 


HE UPSON NUT CO., Manufacturers of Nuts, 
Washers, Carriage, Machine, Plow and Ele- 
vator Bolts, Coach Screws, etc. 


Steel Stamps and Stencils. 


LEHARTY, J. H. & Co., Rubber Stampes Back Geared with P atent Quick Re ‘turn 


Seals, Stencils, Automatic Check Punchs, 4” ; Plain 
and Numbering Machines. o2 Seneca St. 24” Back Geared 
24 “ Back Gear and Power Feed 





ENTIRELY NEW DESIGN AND IMPROVED 
40” Gibbed Sliding Head 


UNION 
ELECTROTYPE 


’ ° . 
with Patent Automatic Stop 
) 





Send for Catalogue and Prices. 











ce ed) ne ii ENGINE 


a ae me > pyr TB Pr) 






JEFFREY A 


Chain re rts N960 Ie 
p, Latest Des Sign: 


{ 150 ¢ 2 00 H. 
Belting) % 20000 cre 


WORKS WHERE LARGE POW 
eee TTLOSE WE ATION rv A 
MALLEABLE, STEEL, psheilis 2 —~ 
WROUGHT AND SPECIAL CONTRACTS MADE FOR POMPLETE 
CHAINS. —— SEAM 
ENGINES AURAYS re TK 


THE DEMING CO. 
Pum p Ss, 


For HAND AND POWER. 


Adapted for BOILER FEEDING, FIRE PuUR- 
POSES, etc.; also ARTE SIAN WELL CYLINDERS 
and WORKING HEADS for FACTORIES, MILLS 


8 . 1 oto Z 
| ne 















FoR 


ELEVATING AND CONVEYING MACHINERY. 


Send for catalogue and 


: - ; , and FURNACES. 
REDUCED PRICE LIST. ‘MENION & HUBBELL, 5S & 57 gn lll.. General Western Agents. 


E JEFFREY MFG CO. . 


Send for illustrated catalogue and price list. Mention this paper 





‘THE GARVIN MACHINE CO., LAIGHT AND CANAL STREETS. | Desirable Second-Hand Machinery. 











143 E. First Ave., Columbus, O. NEW YORK CITY, apni 
Chicago Branch, - - 48 So. Canal St. MANUFACTURERS 01} AN’ Bemeu b rest, 4-ja 1 
New York Branch, 163 Washington St. } ¢ und fa 
Machine Tools, }: ot rt compte 
“ HERCULES C ' : 
Use H R LE EMENT Milling Machines, 
For Covering Pulleys with Leather. ; top to feed. 1G Nh 
The only cement that will firmly secure leather Screw Machines, rep ameE. * ANERS 
to iron or wood papers Jag el tin icteties Drill Presses seed sanew. wate ae 
EB  5—ny pron % > Hand Lathes, es : t oh ! sary tos a Good as in Sh ae 
Directions for covering pulleys on every can Tapping Machines, 18x22" Blais belt Grank Plane: Good as 1 \ 


Can also furnish leather when desired Manu 


factured by Cutter Grinders, |24-inch Drill Press, back geared, sliding head, wh 


and lever feed. Good as new 











ST. JOHN BROS. CO., South Bend, Ind. a 6-Spindle Garvin Drill Press. Good as n 
Engine Lathes, 4-Spindle Pratt and W.drillpress. Good as new 
Planers, Shaper aeran Wy enh geared ixiction shaper. Al ooudition 
»* Ss No. 4 Stiles # Parker power pres 1 conditio 
ARMSTRONG TOOL HOLDER, ene Cretan, tan ite eames Fareer power press. Al condition 
For general LATHE and 1 elena og hehe ; or gy n 
a a We have the large St |1Whiton 2-spindle Centering ma hine Good as new 
PLANER work. Especially . and bestassorted stock, |l5in.x5ft. L. @ D. turret lathe, 4 spring ks 
adapted for the economical use of = pene * — , Nout Garvin Mili . var snging arm, power feed 
‘ ; ee i , filled p tt’ it od as new. 
LF-HARDENING STEEL. = id — for Catalogue and lis “0 other new and second-hand ls in stock. 
SE —_ <=> — - of over 406 tools fo1 Write to wr ful this t cabaiie . 
ARMSTRONG BROS. TOOL CO. tmmediate delivery: ITHE GARVIN MACHINE CO., 
78 Edgewood Ave. Chicago. senorornciroutan. | Special Machinery Designed and Constructed. Laight & Canal Sts., NEW YORK. 
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CHICAGO: 


THE SPRINGFIELD EMERY WHEEL CO. 


MANUFACTURERS OF 


FOUR of the BEST 


Formule of EMERY WHEELS and over 200 differ- | 
ent varieties of Emery Wheel Machinery All 
goods guaranteed sati isfactory. 















Catalogue furnished upon application 


The Springfield Emery Wheel Co., 


Bridgeport, Conn. 


Western Agency, 120 So. Clinton St., Chicago, II] 








TIKIT YOU WAVE SEEN ouRS 


THE BEF EEccs e 


ae ee 


DO _— LACK STEAM? WE CAN MELP YOU! 


Sold only upon approval 
after trial. 








For information, prices, or 
estimates, 


ADDRESS 


CORDON 





GREENVILLE, MICH. 


Gordon Hollow Blast Grate for Cuim, Slack, kt¢ 


Porter tron Rooting & Corrugating Co., 


Cincinnati, Onio. 


Manufacturers of all kinds of 


IRON AND STEEL ROOFING AND SIDING. 


The Pioneers of the Roofing Business in 
the United States. We guarantee sat- 





isfaction. We ship promptly. Give us 
a trial order and we will sell you more 
when n need of same. 

ge When writing for our Prices and Illus 


trated Catalogue, please mention Zhe Jrox 
Trade Review 








SYKES IMPROVED. 


Best Roof on earth. Suitable for all buildings 
and very easily applied. All our iron and steel is 
re-rolled and box-annealed, and painted with the 
best of paint and pure linseed oil. We manufac- 
ture ali styles of crimped, corrugated and beaded 
s iron, etc., and make extremely low prices on carload 
lots. Write for prices and handsome catalogue, 
mentioning this paper. 


SYKES IRON & STEEL ROOFING CO., Chicago, Ill., or Niles, Ohio. 





Hollow Blast Grate Co., 
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Paint 


Specialties 
FOR MANUFACTURERS. 


'GRAPHITE PAINT 


for roofs or chambers sub~ 
jected to acid fumes: the 
only paint that will suc- 
cessfully withstand such 
exposure. 


IRON FILLER 
for filling holes, seams, 
cracks or depression in 
castings. 


STEEL COLOR PAINT 
for finishing machinery. 


W. W. LAWRENCE & CO., 


Pittsburg, Pa. 





e 


WEWPHILADELPH A 
[RON *SOTEELC? 


MANUFACTURERS OF 


\SHEET Ron’ 
“SHEET STEEL 


e«foofing, GalVanizings« 


go. ALL OTHER PURPOSES. o 


N.PI&S.CO. 
<i P> 


aaa 


OFFICE AND WORKS 


REw PHILADELPHIA: 
OHIQ, 


a _ 





2s LE 


Wheeling and Lake Erie Railway, 


THE NEW THROUCH LINE 


BETWEEN 


TO LE DO 


- AND = 





Steubenville, Pittsburg, Marietta. 
THROUGH COACHES 





BETWEEN 


“4 7 
Toledo & Marietta, 
Through Sleepers Between 
PITTSBURCH & CHICACO, 
AND DAY COACHES BETWEEN 
| Tole doand Pittsburgh, Via Akron,Cuyahoga 
Falls, Kent, Ravenna, Leavittsburg,War- 
ren, Niles, Girard, Youngstown, 


New Castle and Allegheny. 


The Only Line running through 


“BEAUTIFUL ZOAR.’ 


A. G. BLAIR, 


: Jas. M. HALL, 
lraffic Manager. 


Gen’l Pass. Agent. 

















30 


FS Si —-AE EE T E TNE 


THE CREAT MISSABA, 


The Richest On Earth. 
Map of the great Missaba Iron Range made 
from personel exploration by 


D. T. ADAMS. 

The only reliable and complete Abstract Map 
showing the general trend of the iron formation | 
and the location of the different mining compa- 
nies’ lines of railroads, etc., now ready, and will be 
sent post paid on receipt of price. 

Wall Map, #1.00. 
Pocket Map Covered, $1.50. 
Address, 
DULUTH MINING INVESTMEMT CO.. 


616, 617 and 618 Lyceum Building, 
DULUTH, MINN. 


ENGINES & BOILERS 


Stationary & Semi-Portable. 
8 to 25 HORSE-POWER 
High in Grade. 

Low in Price. 
Send for Pamphlet. 


The W. C. LEFFEL Co. 


Greenmount Ave., Springfield, 0. 


GEORGE PEMBERTON, 
New York. 














{8 Broadway, 


Mining, Mineral and Timber Lands. 


Municipal Bonds, Farm and City 
Mortgages, Short Time Paper. Large 
Tracts of Florida Phosphates and Ham- 
mock Lands. Investment Securities of 
all kinds bought and sold on commission. 


Correspondence Solicited. 


Bischoff Metal Ceilings, 


(PATENTED.) 





it wil pay to investigate 
and write for catalogue. 





Estimates submitted on ap 
plication. 












he 





pid ew, Fred. F. Bischoff & Co, 
AXG ES 24W. Lake St, 


CHICAGO, ToL 





STEEL CASTINGS. 
Solid, nes: manly Machined. 


New Castle Steel Casting Co., 


NEW CASTLE, PA. 





AGENTS 
10 So.§@Water Street. 


CLEVELAND 
THE J. H. McLAIN CO., No. 





THE §. T. W. EJECTOR. 


DISCKARCE 


SIMPLEST, BEST and 
CHEAPEST PUMP made. 


SEND FOR CIRCULAR 


199 JEFFERSON AVE.., 


Detroit, Mich. 








VICTOR COLLIAU, 


Sole Manufacturer of the 


Improved 'Patent 
HOT BLAST 


COLLIAU CUPOLA. 


ADDRESS: 


287 Jefferson Ave., 
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THE DET ROIT AND CLEVELAND STEAM NAVIGATION C0, 


The PLEASURE PROGRAM. 
1892 —— ~ —— SEASON — % — 1892. 
Daily Line Between + Four Trips Weekly Between Cleveland, Mackinac Island 


i 
CLEVELAND AND DETROIT. Petoskey, Soo and Lake Huron Points. 


Departure for Detroit, Mackinac, ete., 23 River Street, 10 P. M. 


Daily for Put-In-Bay 


Departure from Superior Street Warf 8:30 a. M 
LAKE RIDES EVERY MONDAY AND SATURDAY EVES. AT 8. 
Special Arrangements Made with Churches, Societies, etc 
P. A., Detroit, T. F. NEWMAN, Gen. Agt., Cleveland. 
E. P. HOWELL, City Pass. Agent 


A Fine String Band Accompanies All Excursions. 
B.—No Liquors Sold or Allowed on any of Company’s Steamers. 


WILLIAM TOD & C0. 


YOUNGSTOWN, OHIO. 


THEPORTER-HAMILTON ENGINE 


SINCLE,COMPOUND & CONDENSINC 
Blowing Engines. 


Hydraulic Cranes 


mn. and Accumulators, 
/ Heavy Special Machinery, 


ENGINE CATALOGUE ON APPLICATION. 


PALMER'S GEAR CUTTING ATTACHMENT 


CAN BE USED ON ANY SCREW 


A. A. SCHANTZ, G 


i 














“CUTTING LATHE FOR 


Amateurs, Clock Makers, Model Makers, 
Knitting Machine Makers, Tool Makers. 


Or any 


one having use for SMALL GEARING. 


For particulars, address 


Palmer, Cunningham & Company, L’t’d 


607 Market Street 





Philadelphia, Pa. 


SKINNER ENGINE CO.ERIEP 


Center mR Automatic 
Side SThrolfling 









FOR NEW FEATURES SEE NEW CATALOGUE. 


IRONCLAD PAINT CO. 


Factory, 75 & 77 Central Way. Sec. & Treas., No.3 Case Build’g, 


CLEVELAND, OHIO. 





ORDER DIRECT FROM THE 


lron Clad Paint Co. 


And get the genuine article, and 
save liability of suit for using an 
article made in violation of the pat- 
ents issued to Wm. Green, and now 
owned by this Company. 


IRON CLAD PAINT is the 
most durable, most 
fire-proof and Cheapest 
Paint made. 

FURNISHED 

* Ground in Oil 


USED BY NEARLY ALL THE 
RAILROADS.; 


— 


— 


IRON CLAD 


PAINT. _ 


both; Dry and 


Trade Mark Patented. 











DETROIT, MICH. 
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GODFREY J. BREMER. STEAM BOILERS! STEAM BOILERS! 
Hand and TANKS-----STILLS. 


Power Punch- 





= We manufacture the highest grade of Steam Boilers of all 
Shearing 
an get the best 
Presses, Dies kinds. Buy where you can g 
and Special values for your money. 
Machinery 





ty mr terona THE GOLLEY & FINLEY IRON WORKS, 


sao a LIMA, OHID. 
Ete., Ete. 


ee ae wen, IT STOPS THE SMOKE AND SAVES FUEL. 
THE STIRLING BOILER CU MDZ 











ern ated Metts: Gelterh ohedicn © 394” a prepa- 





ration which combines and utilizes the gases 
that are ordinarily thrown off in the burning 
of coal, thereby increasing its heating power. 
It has been found by practical demonstration 
to be of great commercial value. It can be 


f used successfully on Anthracite, Bituminous, 
dl or Lignite coal, and can be easily applied un- 
q der the simple instructions furnished by 


users. It promotes and quickens the com- 
bustion of the coal, reinforces the fires, pro- 
duces a higher temperature, and generates 
more steam than when coal is burned in its 
natural state. It prevents the escape of 
smoke or free carbon, thereby causing com- 
plete combustion. It increases the Horse 
Power of Boilers, prevents the formatiou of 
clinkers, makes one-third less ashes, and 
effects a net economy in the consumption ot 
of coal from 10 to 20 per cent. It saves the 
Grate Bars, keeps the flues clean, and dis- 
places Blowers, which are expensiveito keep 
in running order. It reduces the labor for Firemen. No alterations are required for burning Zcoal 


when thus treated. LESS ASHES. NO CLINKERS. 
NO ALTERATIONS OF ANY KIND IN PLANT ARE NECESSARY. KEEP FLUES CLEAN. 
No Ill Effects on Iron or Steel.——-WRITE US. 


NORTH-WESTERN LAND & COAL CO. 
Ceneral Offices, Ames Building, BOSTON, MASS. 








Is economical in fuel and repairs, 4 + 4 
practically self-cleaning. 4 man- ron x l| | al * He * ue arrows 


FOR ALL PURPOSES. 


holes give access to every tube. 
It will pay you to investigate be- 
fore purchasing elsewhere. - - 


THE STIRLING COMPANY, 


.General Office, Pullman Bidg., Chicago. 


Gleveland Office, 32 Lake St. 

























Thos, F. Bishop & Go., = 
MANUFACTURERS OF _ Also McNEIL’S PATENT BALANCED CHARGING BARROWS. 
fen Mtete of i Before placing fall orders in this line, write us for prices. 
inds of machin- | 
on nore eam z THE AKRON TOOL CO., AKRON, O. 
aa 
Engines, Boilers, a = FROM 1-4 TO {5,000 POUNDS WEICHT. 
oo True to patterns, sound, solid, free from blow-holes and of great 
Heaters, Pumps, oz strength. 
P 2 ae and more durable than iron forgings in any position, or 
Injectors, Hoist- a ¢> for any service whatever 
: . ~ 60,000 CRANK SHAFTS oad 50,000 GEAR WHEELS of this steel, 
ing Machines, 7 new ranning. pre " this. . : 
. oss he ockers, Pisto ( c., for Locomo es, STEEL 
Shafting, Couplings, uJ Cr CASTINGS of every description: etc., for Locomotives, STEE 
Pulleys, Hangers, — Send for circulars and prices to 
Riders Weonts: x CHESTER STEEL CASTINGS CO., 
WORKS: FICE : 
Buffing CHESTER, PA. f 407 LIBERTY STREET. - PHILADELPHIA, PA. 
Wheels, etc. 


MOULDING SAND, FIRE SAND, 


Fire Clay, Fire Brick, Circle ‘Brick for lining cuvolas 

Bristle Brushes, Steel Wire Brushes, Bellows, Riddles, 
Shovels, Foundrv Facings. Foundrv Barrows, Pig Iron 
Barrows. 


THE BEST GOODS AT REASONABLE PRICES. 
'THE J. DOWNERD & SON CO., ZANESVILLE. O. 


—H— 


Emery Stands 
for Machine 
Shop and 
Foundry 
Use. 


— i — 
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sexy vor camazocue. (‘or Lake & —— ——— WRITE FOR DISCOUNTS, 


"EXE: MART 2 DE TRo1TT : : 
Emery Corundum \ Wheels and Machinery. "RADIAL DRILLING MACH 


Writeto J. WENDELL COLE, M. E., ,| = THREE DESIGNS. SIX SIZES 
District Manager, Box 152, Chicago, Ill., or Box 84, Columbus, O. _EMBODY ALL DESIRABLE FEATURES 


8@ N. B.—Also Agent for WM. SELLERS & Co.’s SPECIAL TOOL GRINDER and - PRICES $450. 008; UPWARD 











and Wisconsin. 








NEW IMPROVED 
8 and 9 inch Screw-Cutting 
Foot and Power Lathes. For 
weight, proportion, accuracy 
and trueness, price consider- 
ed, it excels anything in the 
By, market. Catalogue free. Cor- 
\ respondence solicited. Will 
guarantee all our tools to be 
as represented. Address 
THE SIDNEY MACHINE CO,, 
217 Main Ave. Sidney, 0.,U.S.A. 


= SO.00O0 
, Penberthy Automatic Injectors 


IN THE HANDS OF! 


60,000 ENCINEERS 


SIMPLY SHOWS THAT 











i? 60,000 ENCINEERS know a good thing when | 








they see it. SHEPARD’S NEW $60 
Every Injector Guaranteed. Send for prices. | 4 SCREW CUTTING 
Nn 

PENBERTHY INJECTOR CO., Detroit, Michigan. ne ere aa 

a Foot & Pow Lath 
a g : Fe Drill Presses, Scrofl Saw 
= Attachm’ts, Mandrels, 
Re Chucks, Twist Drills, 
a Dogs, Calipers, etc. 
a Lathes on trial, Lathes 


E. H. JON ES & CO., |v on payment. Send for 


| catalogue of Outfits for Amateurs or Artisans. 


ENGINEERS & CONTRACTORS. 54 Frankfort St., Cleveland, 0. | | Address H. L. SHEPARD, Agt., 


124 East Second St., CINCINNATI, O, 





\ 


STURTEVANT’S BLOWER, COILS, Etc.,for Hot Blast Heating. | ge 


Steam Plant Complete. Engines, Boilers, Pumps, Heaters, Etc. 
Steam and Hot Water Heating. . 





INDUSTRY FILE WORKS, 
A. & H. GOUGH, Props., 


Manufacturers ox 


Files & Rasps, 


Equal to the Best English File. 
OLD FILES RE-CUT. 


ALL KINDS OF JOB GRINDING. 
OFFICE & WORKS, 
48 COLUMBUS ST., 
CLEVELAND, - O, 


Cc. GOUGH, Manager. 
Mention this paper. 





Awarded the CRAND PRIZE at the Paris Exhibition. 


SEND FOR THIS BODK 


es 
flexzJz 


‘O1KHO ‘ONW13/A319 





( CLEVELAND 0.48 spelt 





~ Cee yh 604 (oe | Hh 
\ NEW ORLEANS, LA. Sada S i 
HIAVAWA, CUBA. 116% CALLEDELAHIBANA 


NITED SOUS SCOTLAND, FRAN 


BAL U5 


For all Anti-Friction Purposes, 


Bicycle Balls a Specialty. Practically Perfect 
Spheres of any Size. 





Cleveland Office, 412 Perry-Pavne Building, Cleveland, O. 


FIRE BRICK. SILICA BRICK. é ‘ 


—- J. J. a al EPARD, | ra | Grant Anti-Friction Ball Co. ,Fitchburg,Mass, 
| Bea | MANUFACTURER. | Shepard, 


SAVACE, (35 to045 RIVER ST., - CLEVELAND, OHIO. | oO, ‘Le Ke COMSTOCK. 














SAND, NO. |, 
CROWN, | TILE and SPECIAL SHAPES. Dry Prmeeed, |419 Monadnock Bidg., CHICAGO. 


- . - PLANS. - 


FIRE CLAY FIRE SAND.| © “er. 
LJ a) - - SUPERVISION. - 





——————— 


TWIst DRILL GRINDER WITH POINTER, for Pennsylvania, Ohio, Indiana, Illinois SUNIVERSAL RA 
- spo CINE! Z DIAL DRILL (OF 























